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moswavleTa motivacia da misi amaRlebis strategiebi 
 
 motivacia, ara marto swavlebis process, aramed nebismier aqtivobas udevs safuZvlad. 
motivacia gulisxmobs iseTi faqtorebisa da situaciis Seqmnas, romelic moswavles Sematebs 
swavlis xalissa da unars. amitomac maswavlebelma unda gamoiyenos sxvadasxva strategiebi, 
rac gazrdis moswavleTa Sinagan da garegan motivacias. statiaSi ganxilulia motivaciis 
roli swavla-aRzrdis procesSi, moyvanilia magaliTebi msoflios sxvadasxva qveynebis 
gamocdilebidan. aucilebelia TiToeuli maswavlebeli gaecnos dagrovil masalas da 
miusadagos is sakuTari skolis situaciebs. Tanamedrove samyaros Wirdeba motivirebuli da 
warmatebuli adamianebi, romelTa Camoyalibeba swored rom motivirebuli da profesionali 
maswavleblis Sromis Sedegad miiReba. 
 
motivacia erT-erTi yvelaze aqtiurad gamoyenebuli da mniSvnelovani terminia 
Tanamedrove pedagogiur fsiqologiaSi. is moicavs moswavlis qmedebisa da qcevis 
ganmapirobebel faqtorebs, romlebic mas Sida (emociebi, grZnobebi, gancdebi...) da gare 
(garemo) stimulebze sapasuxo reaqciisaken ubiZgeben. sazogadod, adamianis qmedeba metwilad 
miznis miRwevazea orientirebuli da mas gansazRvruli motivebi udevs safuZvlad. aqedan 
gamomdinare, motivacia SeiZleba ganimartos, rogorc sasurveli miznis miRwevisaken 
mimarTuli procesi. 
 pedagogiur fsiqologiaSi gansakuTrebuli yuradReba eTmoba swavlis motivacias da 
mis ganmapirobebel faqtorebs. rogorc pedagogis, aseve moswavlis mier, aRniSnuli sakiTxis 
siRrmiseulad gaazreba gadamwyvet rols asrulebs moswavleTa momaval warmatebaSi. 
 swavlis motivacia sxvadasxva komponentisagan Sedgeba. ganvixilavT ramdenime 
mniSvnelovan Sidapirovnul faqtors, romlebic swavlis motivacias ganapirobebs: adamiani 
bunebiT cnobismoyvarea. is gamudmebiT eZebs axal gamocdilebas, Tavsatexs, cdilobs, 
gadaWras axal-axali problemebi da a.S., ris Sedegadac mas iseTi unarebi da kompetenciebi 
uviTardeba, romlebic xels uwyobs garemosTan adaptaciasa da Sinagani wonasworobis 
damyarebaSi. swavla-swavleba yvelaze efeqturia maSin, rodesac igi moswavlis 
interesebisaken aris mimarTuli.  
maswavleblis erT-erTi mTavari amocanaa, moswavleebs gauRvivos cnobismoyvareoba 
Sesaswavli sagnis mimarT. cnobismoyvareoba Sinagani motivaciis ganmapirobebeli faqtoria da 
amdenad, mniSvnelovan rols asrulebs swavla-swavlebis procesSi. is gonebas mimarTavs 
pasiurobidan aqtiurobisaken, axali ideebis aRmoCenisa da hipoTezebis warmodgenisaken, axali 
movlenebisa da faqtebis Semecnebisaken. aRniSnulidan gamomdinare, cnobismoyvareoba 
moswavles kvleva-Ziebisaken ubiZgebs. sasurvelia, maswavlebelma moswavleebs 
cnobismoyvareoba aRuZras nacnobi gamocdilebis konteqstSi, gamoiyenos iseTi stimulebi, 
romlebic ar iqneba maTTvis sruliad ucxo. saWiroa balansis dacva moswavlis ukve arsebul 
kognitur sqemasa da axali davalebis sirTules Soris _ winaaRmdeg SemTxvevaSi, SesaZloa 
moswavlem dauZlevlad miiCnios amocana da pasiur mdgomareobaSi gadavides. 
maswavlebels SeuZlia, moswavleebs cnobismoyvareoba aRuZras: praqtikuli 
mniSvnelobis informaciis miwodebiT; realuri faqtis gacnobamde, masSi warmodgenil 
problemur situaciaze msjelobiT; varaudis gamoTqmaze orientirebuli kiTxvebis dasmiT; 
axali, ucnobi faqtebiT; racionaluri da emociuri faqtorebis TanxvedriT; mxatvruli 
literaturisa da cxovrebiseuli magaliTebis gamoyenebiT; audio- da vizualuri masaliT; 
mokle istoriuli eqskursiT da a.S.  
swavlisadmi pozitiuri ganwyobis Sesaqmnelad, mniSvnelovani motivia TviTrwmena. 
imisaTvis, raTa moswavle aqtiurad CaerTos saswavlo procesSi, is darwmunebuli unda iyos 
sakuTar SesaZleblobebSi da eWvi ar unda eparebodes dasaxuli miznis miRwevaSi.  
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warmatebis miRweva miswavles _ sazogadod adamians xSirad aRuZravs survils, aRmoCndes 
msgavs mdgomareobaSi, rac TavisTavad iqceva Sinagani motivaciis ganmapirobebel faqtorad.  
rogor ganvumtkicoT moswavleebs TviTrwmena? amisaTvis maswavlebeli unda flobdes 
informacias moswavleebis codnis donisa da kompetenciebis, saswavlo procesisaTvis 
xelsayreli Tu arasasurveli rwmenis Sesaxeb. mas SeuZlia iseTi aqtivobebis dagegmva, 
romlebic xels Seuwyobs moswavleebSi negatiuri rwmenis pozitiuriT Secvlas. sawyis 
etapze, sasurvelia, maswavlebelma maT iseTi davalebebi misces, romlebsac iolad daZleven 
_ es uzrunvelyofs moswavleTa mier warmatebis gancdas. garda amisa, mniSvnelovania 
Sesrulebuli saqmianobis adeqvaturad Sefaseba, misi pozitiuri mxaris aRiareba da 
saWiroebis SemTxvevaSi _ konstruqciuli SeniSvnebis micema. saswavlo procesi, romelic 
dafuZnebulia efeqtur ukukavSirze, moswavles agrZnobinebs sakuTar progress da warmatebas, 
TandaTanobiTi stimulireba ki xels Seuwyobs mas, obieqturad Seafasos sakuTari 
SesaZleblobebi da ganimtkicos TviTrwmena. TviTrwmenis ganmtkiceba uSualod ukavSirdeba 
kompetenciebis ganviTarebas, risi miRwevac SesaZlebelia moswavleTa interesebisa da 
asakobrivi ganviTarebis Sesabamisi davalebebisa da sxvadasxva meTodis gamoyenebiT. amgvari 
saswavlo garemo xels uwyobs moswavleTa mier sxvadasxvagvari gamocdilebis miRebas. 
ganviTarebuli kompetenciebi ki Semdgom Tavad iqceva wamaxalisebel faqtorad da 
TviTrwmenis ganmtkicebis safuZvlad. 
ra aris damokidebuleba? _ damokidebuleba SeiZleba ganimartos, rogorc adamianis 
mier movlenebis, faqtebis, ideebis, pirovnebebis da a.S. pozitiuri, an negatiuri Sefaseba. is 
damokidebulia gare samyaros individualur aRqmaze da momdinareobs adamianis fiqrebidan, 
emociebidan, grZnobebidan da gamocdilebidan. piradi damokidebulebis Camoyalibebas 
umTavresad ganapirobebs is garemo, sazogadoeba, religia, kultura da tradicia, romelSic 
adamiani izrdeba da viTardeba. aqve unda iTqvas, rom damokidebulebis Secvlaze 
mniSvnelovan gavlenas axdens Tanamedrove, swrafad cvalebadi garemo, sadac Rirebulebebis, 
kulturuli da sazogadoebrivi normebis Sefaseba-gadafaseba sul ufro intensiurad 
mimdinareobs. skola, ojaxi, sazogadoeba, sainformacio saSualebebi da sxva, gamudmebiT 
cdiloben, Secvalon adamianis fiqrebi, emociebi da gancdebi ama Tu im sakiTxisa Tu 
movlenis mimarT. ai, am rTul informaciul garemoSi mniSvnelovania, maswavlebelma 
Seasrulos gzamkvlevis roli moswavleTa pozitiuri damokidebulebebis CamoyalibebaSi. 
vidre uSualod swavlis mimarT moswavlis damokidebulebis ganxilvas SevudgebodeT, 
gavecnoT mis Semadgenel komponentebs, romelTa gaazrebac maswavlebels saSualebas miscems, 
adeqvaturad dagegmos da gamoiyenos Sesabamisi strategiebi moswavlis pozitiuri 
damokidebulebis Camosayalibeblad.       
damokidebuleba Sedgeba sami ZiriTadi komponentisagan: 
1. afeqturi komponenti moicavs adamianis emociur reaqcias konkretuli obieqtebis mimarT. is 
gamomdinareobs adamianis emociuri gamocdilebidan. aseTi damokidebuleba logikuri 
azrovnebis Sedegi ki ar aris, aramed adamianis Sinagani mimarTebebis, grZnobebisa da 
gancdebis gamoxatulebaa; 
2. qceviTi komponenti konkretul qmedebebSi aisaxeba. moswavlem ar icis, misaRebia Tu ara 
misTvis konkretuli qceva, sanam Tavad ar gamoscdis mas praqtikaSi. aseTi damokidebuleba 
umetesad sakuTar, an sxvebis qmedebebze dakvirvebis Sedegad yalibdeba; 
3. kognituri komponenti efuZneba racionalur gamocdilebasa da faqtebs. aseTi 
damokidebuleba saSualebas aZlevs adamians, movlenebi, pirovnebebi, faqtebi Tu mosazrebebi 
Seafasos logikaze dayrdnobiT, arsebuli gamocdilebis safuZvelze.   
  mniSvnelovania aseve, maswavlebelma icodes, rom moswavleTa damokidebuleba 
garkveuli sakiTxebis mimarT da maTi qceva yovelTvis ar emTxveva erTmaneTs. magaliTad, is, 
rom moswavle umetesad momzadebuli modis gakveTilze, SesaZloa sulac ar niSnavdes, rom 
mas pozitiuri damokidebuleba aqvs swavlis mimarT. SesaZloa, misi es qmedeba sul sxva 
motiviT iyos ganpirobebuli. magaliTad, dasjis SiSiT, an/da saCuqris miRebis molodiniT. 
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maswavleblis mTavari amocana ki is aris, rom moswavleTa motivacia mTeli sicocxlis 
manZilze swavlisa da ganviTarebisaken mimarTos. 
 rogor ganvsazRvroT moswavleTa damokidebuleba da rogor SevuwyoT xeli swavlisadmi 
pozitiuri damokidebulebis Camoyalibebas? 
 amisaTvis: 
 unda SevqmnaT moswavleebisaTvis usafrTxo saswavlo garemo; 
 SevitanoT urTierTobaSi meti sicxade da sizuste; 
 gamoviyenoT efeqturi komunikacia, rogorc ndobis Camoyalibebis instrumenti; 
 mivceT moswavleebs azris gamoTqmis saSualeba; 
 gamovxatoT pativiscema moswavleTa mier gamoTqmuli mosazrebebisa da ideebis mimarT; 
 SevecadoT ganvsazRvroT, damokidebulebis romeli komponenti udevs safuZvlad moswavlis 
Sexedulebas; 
 individualuri SesaZleblobebidan da piradi interesebidan gamomdinare, aqtiurad 
CavrToT moswavle saswavlo procesSi da davanaxoT sakuTari mniSvneloba; 
 mivceT moswavleebs saSualeba, msjelobiTa da diskusiebiT Tavad gansazRvron piradi 
damokidebuleba swavlis mimarT; gaiazron arsebuli damokidebulebis gamomwvevi mizezebi da 
faqtorebi; 
 vimsjeloT imis Sesaxeb, rogor daexmarebaT pozitiuri damokidebuleba saswavlo 
amocanebis daZlevasa da maT momaval warmatebaSi; 
 vimsjeloT, ra gavlena SeiZleba moaxdinos negatiurma damokidebulebam maT ganviTarebasa 
da momavalze; 
 wavaxalisoT moswavleebi TviTrwmenis ganmtkicebis mizniT. 
 moTxovnilebebi. moswavleTa individualuri saWiroebebi SesaZloa erTmaneTisgan metad 
gansxvavebuli iyos. amis Sesaxeb yvelaze cnobil klasifikacias gvTavazobs amerikeli 
fsiqologi abraham maslou. igi adamianis moTxovnilebaTa xuT kategorias gamohyofs: 1. 
biologiuri (kvebis, wyurvilis dakmayofilebis, Zilis…) moTxovnilebebi; 2. usafrTxoebis 
(stabilurobis, daculobis gancdis…) moTxovnileba; 3. kuTvnilebisa da siyvarulis (ojaxis, 
gundis, urTierTobebis, empaTiis…) moTxovnileba; 4. sakuTari Tavis mimarT pativiscemisa da 
aRiarebis (ama Tu im statusis flobis, warmatebis, reputaciis mopovebis…) moTxovnileba. 
 maslous moTxovnilebaTa ierarqiul models biologiuri, anu sabaziso moTxovnilebebi 
yvelaze dabal safexurze ganixileba, xolo pirovnebis ganviTarebisa da sakuTari Tavis 
realizaciis moTxovnilebebi _ yvelaze maRal safexurze. ganaTlebis miznebi 
orientirebulia ufro maRali moTxovnilebebis yoveldRiur aucileblobad gadaqcevaze. 
moswavleebs iseTi unarebi da damokidebulebebi unda CamouyalibdeT, rogoric aris 
gundurad muSaobis unari, socialuri azrovneba, sxvisi azris mosmena da gaziareba, 
TviTrealizeba da a. S. 
 ra mniSvneloba aqvs moswavleTa moTxovnilebebis dadgenas swavlis motivaciisaTvis? 
  efeqturi swavleba damokidebulia moswavleTa motivaciis doneze. maslous ierarqiis 
mixedviT, swavlis moTxovnilebis ganmsazRvreli SeiZleba iyos gansxvavebuli donis 
motivacia. magaliTisaTvis mivubrundeT zemoT ganxilul situacias, romelic swavlis mimarT 
moswavlis damokidebulebas exeboda. moswavlis mier davalebis kargad Sesruleba SesaZloa 
ganpirobebuli iyos: dasjis SiSiT, saCuqris miRebis dapirebiT, aRiarebis moTxovnilebiT, 
interesiT da sxva. maswavlebelma efeqturi da Sedegze orientirebuli saswavlo procesis 
warmarTvisaTvis unda SeZlos moswavleTa saWiroebebisa da moTxovnilebis dadgena. 
gansazRvros, ierarqiis romel safexurzea moswavle da ra motivebi udevs safuZvlad 
swavlas. Sedegad, man unda SeimuSavos adeqvaturi strategiebi, riTac uzrunvelyofs 
saswavlo procesSi moswavleTa aqtiur CarTvas da maTi motivaciis amaRlebas. 
 rogorc ganxiluli faqtorebidan Cans, motivaciis wyaroebi mravalferovania da 
TiToeuli maTgani gadamwyvet rols asrulebs moswavleTa motivaciis amaRlebasa da maT 
warmatebaSi. Tu gvsurs, xeli SevuwyoT moswavleTa swavlis unaris ganviTarebas, amisaTvis 
aucilebelia motivaciis principebis gaazreba da saswavlo programebis Sedgenisas, aseve _ 
pedagogTa kvalifikaciis amaRlebis quTaisis zonaluri instituti. respublikuri samecniero-meToduri konferencია 
„inovaciebi da tradiciebi Tanamedrove ganaTlebaSi~   
 




uSualod saswavlo procesSi maTi gaTvaliswineba. es saSualebas mogvcems, moswavleTa 
fsiqologiur saWiroebebze dayrdnobiT, SevqmnaT efeqturi da SemoqmedebiTi saswavlo 
garemo da uzrunvelvyoT saswavlo procesSi TiToeuli moswavlis aqtiuri da xalisiani 
CarTva. motivacia erT-erTi yvelaze xSirad gamokvleuli faqtoria, romelic mniSvnelovan 
rols TamaSobs swavlis Sedegebis gaumjobesebaSi. mravali Teoria cdilobs, axsnas 
motivaciis gamomwvevi mizezebi da gaaanalizos is sxvadasxva faqtorTan mimarTebaSi. 
motivaciis gamomwvevi erTi mizezis dadgenis SeuZlebloba adamianTa bunebis 
mravalgvarobaSia. klasSi moswavleebi socialuri da kulturuli konteqstiT, 
gamocdilebiT, rwmeniT, saWiroebebiT, unarebiT gansxvavdebian. es ki gansazRvravs im 
faqtorebis mravalsaxeobas, rac maTi motivaciis amaRlebaze moqmedebs. mravali kvleviT 
dadasturebulia, rom mxolod maRali motivaciis pirobebSia SesaZlebeli moswavlis mier 
maRali akademiuri moswrebis miRweva. Sesabamisad, kidev erTxel unda davfiqrdeT imaze, Tu 
ra SeiZleba iyos is, rac moswavles swavlis motivacias gauCens. uamravi disciplinaTSorisi 
Teoria cdilobs, axsnas is faqtorebi, romlebic motivaciis zrdas iwvevs. aq ramdenime 
maTgans SevexebiT. 
 atribuciis Teoria yuradRebas amaxvilebs im warmodgenebze, romlebic adamianebs maSin 
uCndebaT, rodesac ama Tu im movlenas, Sedegs, raime konkretul fenomens ukavSireben. 
magaliTad, gamocdis Cabareba dakavSirebulia gamarTlebasTan, moswavlis dabali akademiuri 
miRwevebi _ sizarmacesTan... rodesac erTi moswavle, meore moswavlis maRal akademiur 
moswrebas mis did mcdelobas ukavSirebs, SesaZloa aman mis motivaciaze dadebiTad 
imoqmedos. yvela SemTxvevaSi, es moswavleebSi aRZravs garkveul emocias, ramac SesaZloa 
imoqmedos maT motivaciaze. akademiur konteqstSi mniSvnelovania, maswavlebelma sworad 
warmarTos moswavlis emocia, misi miRweva daukavSiros ara iRbals, aramed mcdelobas, 
dabali akademiuri miRweva ki konkretuli unarebis uqonlobiT ar axsnas. 
 molodinebis Teoriis Tanaxmad, warmatebis miRwevis motivacias, metwilad gansazRvravs _ 
sazogadoebis mxridan warmatebis molodini. is studentebi an moswavleebi, romelTa mimarT 
arsebobs maRali akademiuri miRwevebis molodini, saswavlo procesSi aRweven kidec 
warmatebas im studentebTan da moswavleebTan SedarebiT, romelTa mimarTac aseTi molodini 
ar arsebobs.  
 socialuri daswavlisa da miznis miRwevis TeoriaSi _ aqcenti keTdeba adamianis bunebaze 
_ iswavlos dakvirvebiT. mTavar konceptualur CarCos warmoadgens is, rom adamianebi da 
garemo erTmaneTze zegavlenas axdenen. moswavle swavlobs maswavlebelze dakvirvebiT, aseve 
Tanatolebze dakvirvebiT. moswavle motivirebulia, Tu artikulirebulia konkretuli 
miznebiT, romlebsac maswavlebeli masTan SeTanxmebis safuZvelze dasaxavs. amis miRweva 
moswavlisa da maswavleblis jansaRi urTierTobis safuZvelzea SesaZlebeli. 
gasaTvaliswinebelia, rom moswavlis mier miznebis dasaxva ar xdeba maswavlebelTan, 
TanatolebTan, Tu mSoblebTan interaqciis gareSe. 
 TviT-efeqturobis TeoriisaTvis centraluri Temaa individis rwmena sakuTari 
efeqturobisa. Sesabamisad, misi motivacia damokidebulia warmatebis miRwevis 
SesaZleblobebis aRqmaze. moswavleebSi sakuTari SesaZleblobebis rwmenis gaCena 
SesaZlebelia iseTi aqtivobebis ganxorcielebiT, romlebic moiTxovs kritikul azrovnebas, 
problemebis gadaWras da sxva. am Teoriebs aerTianebs maswavleblis rolis mniSvneloba 
moswavlis motivaciis amaRlebis sakiTxSi. atribuciis Teoria xazs usvams maswavleblis 
mxridan mudmivi ukukavSiris micemas, miRwevebis kontrols da maT swor atribucias. 
 molodinebis Teoria motivaciis amaRlebis faqtorad gansazRvravs maswavleblis da 
Tanatolebis molodinis mniSvnelobas moswavlis akademiuri miRwevebisaTvis. miznis miRwevis 
Teoria yuradRebas amaxvilebs maswavleblis mier naTeli da artikulirebuli miznebis 
dasaxvaze, romlis miRwevis motivaciac uCndeba moswavles. socialuri daswavlis TeoriaSi 
moswavle swavlobs maswavlebelze dakvirvebiT, mis motivaciaze gavlenas axdens 
maswavlebeli, rogorc modeli, aseve Tanatoli da saswavlo garemo. moswavlis motivacia 
maRalia, Tu mas sakuTari Tavis efeqturobis rwmena aqvs, romelsac uviTarebs maswavlebeli 
pedagogTa kvalifikaciis amaRlebis quTaisis zonaluri instituti. respublikuri samecniero-meToduri konferencია 
„inovaciebi da tradiciebi Tanamedrove ganaTlebaSi~   
 




(ojaxTan erTad). am da sxva Teoriebze dayrdnobiT, unda vaRiaroT maswavleblisa da 
saswavlo garemos roli akademiuri warmatebis misaRwevad, moswavlis motivaciis 
CamoyalibebaSi. mraval kvlevaSi xazgasmulia _ saswavlo procesSi maswavleblis da 
moswavlis damokidebulebis mniSvneloba. moswavleebi, romlebsac aqvT maswavleblis 
mxardaWeris gancda, ufro midrekilni arian maRali akademiuri moswrebisa da warmatebisaken; 
moswavleebi, romlebsac moswonT maswavlebeli, ufro kargad swavloben konkretul sagans; 
moswavleebi, romlebic grZnoben maswavleblis mxridan pativiscemas, ufro CarTulni arian 
sagakveTilo procesis msvlelobaSi da sxva. 
 motivacia aris stimuli, qmedeba, waxaliseba, Zala, romelic iwvevs moswavlis survils, 
imoqmedos _ iswavlos, miaRwios Sedegs. am mimarTulebiT specialuri literatura ganixilavs 
faqtorTa erTobliobas, rac kompleqsurad axdens gavlenas motivaciis amaRlebaze. zemoT 
naxsenebi Teoriebis mtkicebulebebi ramdenime msxvil faqtorad SeiZleba dajgufdes, sadac 
motivaciis amaRlebis sakiTxSi mniSvnelovani roli akisriaT Tavad moswavles, maswavlebels, 
Sinaarssa da garemos. mokled SevexoT TiToeul maTgans da ganvsazRvroT im strategiebis 
nawili, romlebmac SesaZloa, motivacia aumaRlos moswavleebs. 
 moswavlis faqtori. mniSvnelovania imis gaazreba, rom moswavleebi skolaSi modian 
sxvadasxva socialuri, Tu kulturuli konteqstidan, maT aqvT garkveuli gamocdilebebi, 
survilebi, moTxovnebi da molodinebi. dasavluri skola ganasxvavebs garegan da Sinagan 
motivaciebs. mniSvnelovania, gaviazroT orive tipis motivaciis roli da efeqti. garegani 
motivaciis SemTxvevaSi, moswavle mimarTulia waxalisebis miRebisaken, Sinagani motivaciis 
dros, ki waxalisebis, aRiarebis faqtori minimumamdea dayvanili da fokusireba xdeba 
cnobismoyvareobaze, gamowvevebze, socialur interaqciaze. maSin, rodesac saswavlo procesSi 
motivaciis nakleboba SeimCneva, aucilebelia, ganisazRvros is strategiebi, romlebic 
moswavles Sinagan da garegan motivacias aRuZravs. moswavleTa garegan Tu Sinagan 
motivaciaze gavlenas axdens is socialuri garemo, saidanac isini modian, aseve _ garemo, 
sadac uwevT yofna; magaliTad, ramdenad xelmisawvdomia maTTvis saswavlo masala, rogor 
skolaSi dadian, rogoria ojaxis Semosavali, konkretul sferoSi dasaqmebis survili, 
maswavlebelTan, mSoblebTan da TanatolebTan urTierTobis forma da xarisxi. moswavlis 
motivaciaze aseve gavlenas axdens, Tu ramdenad CarTulia igi sagakveTilo procesis 
dagegmvasa da msvlelobaSi. grZelvadiani sagakveTilo procesis gacnobam, miznebis naTlad 
dasaxvam SesaZloa moswavleebs mniSvnelovnad aumaRlos motivacia dasaxuli miznis 
misaRwevad.          
 maswavleblis faqtori. SesaZlebelia, moswavleebSi motivaciis aRmZvreli iyos 
maswavleblis mier konkretuli sagnis maRal doneze floba. moswavles aqvs molodini, rom 
sagakveTilo procesis dros is moismens raRac axals, miiRebs pasuxs kiTxvebze. is unda 
xedavdes maswavleblis motivacias _ gadasces mas axali codna. 
 moswavles motivacias aRuZravs iseT sagakveTilo procesSi monawileoba, sadac 
maswavlebeli mSvidad (da ara stresulad) warmarTavs saswavlo process, iziarebs 
moswavleTa Sexedulebebs, ar ganasxvavebs dabali da maRali akademiuri moswrebis mqone 
moswavleebs, ar miuTiTebs Secdomebze. sagakveTilo procesis warmarTvis dros sasurvelia, 
maswavlebelma gamoiyenos sxvadasxva teqnika: TamaSebi, situaciuri analizi, anegdotebi, 
sadac CarTuli iqneba Tanabrad yvela moswavle. 
 miuxedavad imisa, rom maswavlebels xSirad sWirdeba moswavlis Sefaseba, mniSvnelovania, 
am procesma ar gamoiwvios stresi da motivaciis kleba. sasurvelia, Sefaseba ar efuZnebodes 
mxolod testirebas da is atarebdes ganmaviTarebel xasiaTs. Tu moswavleebs naTlad 
miewodebaT Sefasebis mizani, ecodinebaT is kriteriumebi, romelTa mixedviTac fasdebian, 
isini naklebad stresulad aRiqvamen am process. moswavlem unda gaiazros, rom testirebis 
dRe ar aris gadamwyveti mis cxovrebaSi da Sesabamisad, mxolod am dReze ar unda iyos 
koncentrirebuli. maswavlebeli mudam orientirebuli unda iyos moswavlis yuradRebis 
mipyrobaze, rac SesaZlebelia misi interesebis gaTvaliswinebiT, cnobismoyvareobis 
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gaRvivebiT, sagakveTilo procesSi misi Zlieri mxareebis gamoyenebiT. moswavlis 
motivirebisaTvis aucilebelia enTuziazmiT savse maswavlebeli. 
 Sinaarsis faqtori. eWvgareSea, rom sagakveTilo procesis mimarT, moswavlis motivacias 
aRZravs is Sinaarsi, romlis miwodebasac vcdilobT. Tema, romelic mas miewodeba, unda iyos 
gasagebad gadmocemuli, drouli da misi interesebis Sesabamisi. maswavleblis upirvelesi 
amocanaa, moaxdinos saswavlo masalis Sinaarsisa da moswavlis interesebis Tanxvedra. 
motivaciisaTvis mniSvnelovania, moswavles hqondes arCevanis SesaZlebloba, romel 
moswavlesTan erTad Seasrulos jgufuri samuSao, romeli wigni waikiTxos, rogori formiT 
warmoadginos davaleba da sxva. moswavlis motivaciaze SesaZloa dadebiTad imoqmedos 
SinaarsTan mimarTebaSi arCevanis arsebobam. SemoqmedebiTobis da kritikuli azrovnebis 
ganviTarebisken mimarTuli strategiebi iwvevs moswavlis cnobismoyvareobis gaRvivebas, 
kiTxvebis dasmas, kvlevas, cxovrebiseul movlenebTan Teoriis dakavSirebas. problemebi, 
romelTa gadaWrac moeTxoveba moswavles, SesaZloa zogadsakacobrio sakiTxebs 
ukavSirdebodes. am SemTxvevaSi, is meti pasuxismgeblobiT miudgeba kvlevas. moswavles 
yovelTvis surs, ipovos, amoxsnas _ Sesabamisad, motivacia, miaRwios dasaxul mizans _ 
maRalia.  
 saswavlo garemos faqtori. miuxedavad imisa, rom garemoze saubrisas, pirvel rigSi, 
skolis, rogorc saganmanaTleblo dawesebulebis, saswavlo procesisaTvis 
infrastruqturuli mzaoba gvaxsendeba, amaze aq ar SevCerdebiT. aqcents ufro sagakveTilo 
procesis garemoze gavakeTebT, raSic maswavlebels udidesi wvlili miuZRvis. moswavlis 
motivaciis asamaRleblad saWiroa waxaliseba, magaliTad, skolis cxovrebaSi misi CarTvis 
gziT. maRali akademiuri moswrebisaTvis is garkveul pozicias daikavebs klasisa Tu skolis 
marTvaSi. maswavlebelma unda Seqmnas TanamSromlobiTi garemo, sadac moswavleebi akeTeben 
erTobliv proeqtebs, erToblivad asruleben davalebebs. sagakveTilo procesSi 
SesaZlebelia mravlad iyos gamoyenebuli magaliTebi yoveldRiuri cxovrebidan, vinaidan 
iTvleba, rom sagakveTilo procesSi istoriebis CarTvas SeuZlia moswavleTa yuradRebis 
mozidva da Sesabamisad, motivaciis amaRleba. moswavle motivirebulia, Tu man zustad icis, 
ra molodini aqvs maswavlebels, ra aris misi mizani da Sefasebis obieqturi kriteriumi. 
Sesabamisad, moswavle motivirebulia, miaRwios mizans da miiRos amisTvis Seqeba. da bolos, 
mxardaWerisaken mimarTuli sagakveTilo garemo erT-erTi umniSvnelovanesi fatoria, 
romelic moswavlis motivaciis zrdas uzrunvelyofs. moswavle mudmivad iRebs ukukavSirs 
maswavleblisagan da misTvis testirebis, an gamocdis dRe ar aris 
warmatebis/warumateblobis ganmsazRvreli.  
 moswavleTa motivaciis amaRlebis strategiebi: 
1. unda gavamdidroT saswavlo procesi _ amis miRweva SesaZlebelia damatebiTi, klasgareSe 
aqtivobebiT, mravalferovani saswavlo masalebiT da swavlebis axali meTodebisa da 
strategiebis gamoyenebiT. amiT saswavlo procesi moswavlisaTvis ufro saxaliso da 
saintereso gaxdeba; 
2. vcadoT, gavaaqtiuroT moswavleebi _ maTTvis gacilebiT bunebrivia sagakveTilo procesSi 
aqtiurad CarTva da monawileoba, vidre mSvidad jdoma da mosmena. amisaTvis unda CavataroT 
diskusiebi, jgufuri muSaobebi, prezentaciebi, roluri TamaSebi, saganmanaTleblo 
eqskursiebi da sxva. Tumca, CamoTvlil strategiebs unda SevurCioT dro, Torem ar eqneba 
mosalodneli efeqti; 
3. CavrToT moswavleebi codnis Sefasebis instrumentebis momzadebaSi _ es aqtivoba 
gulisxmobs moswavleTa CarTvas semestruli teqstebis, konkretul TemasTan dakavSirebuli 
savarjiSoebis, krosvordebis, situaciuri amocanebis momzadebis procesSi. es ara mxolod 
gazrdis maT motivacias, aramed masalis aTvisebaSic Seuwyobs xels; 
4. gamoviyenoT gansxvavebuli sirTulis davalebebi _ kargi iqneba, Tu erTsa da imave Temaze 
moswavleebs sxvadasxva sirTulis davalebebsa Tu aqtivobebs SevTavazebT. es dagvexmareba, 
moswavleTa SesaZleblobebis gaTvaliswinebasa da maTi motivaciis amaRlebaSi; 
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5. gamoviyenoT uniSno aqtivobebi _ amgvari davalebebis dros moswavlis yuradReba 
Sedegidan pirdapir procesze gadaerTveba; 
6. Secdomebi swavlis saukeTeso saSualebaa _ klasSi unda SevqmnaT iseTi garemo, romelSic 
moswavleebs negatiuri Sefasebis, kritikis da Secdomis daSvebis SiSi ar eqnebaT. Secdomebi 
unda vaqcioT moswavlisaTvis ukeTesi Sedegebisken swrafvis dasawyisad; 
7. mivawodoT moswavleebis dadebiTi ukukavSiri _ amisaTvis SegviZlia gamoviyenoT e. w. `1+2~ 
Sefaseba. `1+2~ iseTi Sefasebaa, sadac `1~ SeniSvnaa, rCeva, romelic moswavlem unda 
gaiTvaliswinos, xolo `2~ _ pozitiuri komentari. es Sefaseba SegviZlia SevcvaloT 
survilisamebr, Tumca, sasurvelia, davicvaT proporcia pozitiur da negatiur SeniSvnebTan 
mimarTebaSi; 
8. Tavi avaridoT mxolod niSnis daweras _ naSromis Sesworebas da niSnis daweras 
paralelurad unda davurToT komentari _ konkretulad, ris gamo daaklda mas niSani, ra 
mogewonaT da raze unda gaamaxvilos moswavlem yuradReba. komentari, romelic erTvis 
niSans, unda iyos vrceli da amomwuravi; 
9. arasodes gaakritikoT moswavle sajarod _ sajaro kritika negatiur gavlenas axdens 
moswavlis TviTSefasebasa da motivaciaze. aseve, amgvari midgoma aqveiTebs moswavlis ndobasa 
da pativiscemas maswavleblis mimarT; 
10. unda viyoT miukerZoebeli _ maswavlebeli Cveulebrivi adamiania Tavisi simpaTiebiT, 
SexedulebebiTa da mowonebiT. magram unda vecadoT, rom maqsimalurad gamovricxoT 
subieqtivizmis gamovlenis SemTxvevebi swavlis procesSi da moswavleebTan pirad 
urTierTobebSi; 
11. testirebisas unda gamoviyenoT sxvadasxva tipis SekiTxvebi _ testi ise unda iyos 
Sedgenili, rom daculi iyos balansi Ria daboloebian da daxurul SekiTxvebs Soris. 
amgvarad Sedgenili testi ar mianiWebs upiratesobas romelime konkretul moswavles da 
klasis Sefasebis ufro adeqvaturi instrumenti iqneba; 
12. saTanado yuradReba unda davuTmoT moswavleTa TiToeul naSroms _ saWiroa moswavleTa 
naSromebs, maT ganxilvasa da Sefasebas saTanado yuradReba davuTmoT. zerele 
damokidebulebis SemTxvevaSi, moswavle demotivirebuli xdeba; 
13. CavrToT moswavle saklaso gadawyvetilebebis miRebaSi _ moswavleTa monawileoba 
saklaso normebis, Sefasebis komponentebis SemuSavebaSi. Sesaswavl sakiTxTa 
Tanmimdevrobebis dadgenaSi da sxva. mniSvnelovnad aamaRlebs maT motivacias da xels 
Seuwyobs maTi mxridan am SeTanxmebis Sesrulebas; 
14. SemoviRoT `problemebisa da winadadebebis yuTi~ _ es meTodi miscems moswavleebs 
sakuTari azris, mosazrebis, Sefasebis anonimurad warmodgenis saSualebas. Tumca am meTodis 
gamoyenebisas unda gaviTvaliswinoT: 
 detalurad avuxsnaT moswavleebs yuTis arsi da misi gamoyenebis mizani 
 SevimuSaoT moswavleTa winadadebebis warmodgenis garkveuli formati. konkretuli tipis 
informaciis miTiTeba savaldebulo unda iyos. winaaRmdeg SemTxvevaSi, es meTodi ar iqneba 
efeqturi 
 maswavlebelma sistematiurad unda ganixilos Semosuli winadadebebi. 
15. yvela moswavles SeuZlia iswavlos da iyos warmatebuli _ sagakveTilo procesSi da 
moswavleebTan urTierTobisas unda ikveTebodes maswavleblis amgvari damokidebuleba. 
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Not only learning process but any activities are based  on motivation. Motivation means creating such factors and 
situations which increases  enjoyment and skill  of  learning. So, teachers should use different strategies that increase 
students motivation of  learning. There  is a discussion of  the role of  motivation in learning process. There  are some 
examples of  experience from  different countries. It  is necessary for  each   teacher to get to  know the accumulated 
materials and use them in the right way in  school   situation. Our  modern world needs  motivation and successful people 
who are  formed  by  the  result  of  motivated  and  professional  teachers’ work . 
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Teona murRulia  
 
Tanamedrove inovaciuri ganaTlebis sistemebi 
 
inovacia laTinuri warmomavlobis terminia da siaxlis Semotanas an siaxleSi Sesvlas 
niSnavs. Cvens SemTxvevaSi, misi mTavari maxasiaTebelia skolis an umaRlesi saswavleblis 
ganviTarebaSi ukve Camoyalibebul tradiciebsa da masobriv praqtikasTan SedarebiT, axali 
sawyisebis Semotana.  
istoriul planSi siaxlis masStabi (moculoba) yovelTvis SedarebiTia. siaxle 
konkretul-istoriuli xasiaTisaa, anu igi SeiZleba warmoiSvas `Tavis droze~ adre, TandaTan 
iqces normad an aqtualoba dakargos da moZveldes. skolisa da umaRlesi saswavleblis 
ganviTarebaSi an mTels saganmanaTleblo sistemaSi gaTvaliswinebuli unda iyos: 
 absoluturi siaxle, romelsac analogi an prototipi ar moeZebneba; 
 SedarebiTi siaxle; 
 fsevdosiaxle (originaluroba), gamomgoneblobiTi wvrilmanebi. 
Tanamedrove msoflios aerTianebs planetis moqalaqis aRzrdaze zrunva. intensiurad 
viTardeba saerTaSoriso saganmanaTleblo sivrce. amitom, saerTaSoriso sazogadoebrioba 
cdilobs Seqmnas adamianis ganaTlebis globaluri strategia, misi sacxovrebeli adgilisa da 
ganaTlebulobis donis miuxedavad.  
dRes sauniversiteto ganaTleba polikulturuli ganaTlebis niSnebs iZens. igi aviTa-
rebs imis unars, rom adamianma SeZlos movlenebis Sefaseba sxva adamianis poziciidan. es sxva 
adamiani SeiZleba gansxvavebuli kulturisa da socialur-ekonomikuri formaciis 
warmomadgeneli iyos. 
 
inovacia laTinuri warmomavlobis terminia da siaxlis Semotanas, an siaxleSi Sesvlas 
niSnavs. Cvens SemTxvevaSi misi mTavari maxasiaTebelia skolis an umaRlesi saswavleblis 
ganviTarebaSi ukve Camoyalibebul tradiciebsa da masobriv praqtikasTan SedarebiT axali 
sawyisebis Semotana. dRes inovaciam ganaTlebis sistemis yvela mimarTuleba moicva: 1. swavle-
bis miznebi, meTodebi, organizaciis formebi da marTva; 2. saswavlo-SemecnebiTi procesis 
organizacia da pedagogiuri saqmianoba 3. kontrolis sistema da ganaTlebulobis donis 
Sefaseba; 4. saswavlo-meToduri uzrunvelyofa; 5. dafinanseba; 6. aRmzrdelobiTi saqmianoba;     
7. saswavlo gegmebi da programebi; 8. maswavleblisa da moswavlis moqmedianoba. 
istoriul planSi siaxlis masStabi (moculoba) yovelTvis SedarebiTia. siaxle 
konkretul-istoriuli xasiaTisaa, anu igi SeiZleba warmoiSvas `Tavis droze~ adre, TandaTan 
iqces normad an aqtualoba dakargos da moZveldes. skolisa da umaRlesi saswavleblis 
ganviTarebaSi an mTel saganmanaTleblo sistemaSi gaTvaliswinebuli unda iyos: 
 absoluturi siaxle, romelsac analogi an prototipi ar moeZebneba; 
 SedarebiTi siaxle; 
 fsevdosiaxle (originaluroba), gamomgoneblobiTi wvrilmanebi. 
axalSemoRebuli mimarTebebi skolasa da umaRles saswavleblebSi jgufdeba sxvadasxva 
safuZvelze. pirveli klasifikacia efuZneba axlis SeTanawyobas pedagogiur procesTan, rome-
lic mocemul momentSi xorcieldeba. am mxriv, gamoyofen Semdegi saxis axal midgomebs: 
 ganaTlebis miznebsa da SinaarsSi; 
 pedagogiuri procesis meTodikaSi, saSualebebSi, xerxebSi, teqnologiebSi; 
 swavlebisa da aRzrdis organizaciis formebsa da saSualebebSi; 
 administraciis, pedagogebisa da moswavleTa moqmedianobaSi. 
meore klasifikacia dakavSirebulia siaxlis Semotanis masStabebis gamoyenebis niSnebTan. 
aq gamoiyofa Semdegi gardaqmnebi: 
 lokaluri da calkeuli, romlebic dakavSirebuli ar aris erTmaneTTan; 
 kompleqsuri, erTmaneTTan dakavSirebuli; 
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 sistematuri, romelic mTel skolas an umaRles saswavlebels moicavs. 
mesame klasifikacia xorcieldeba inovaciuri potencialis niSniT. am SemTxvevaSi gamoiyo-
fa: 
 cnobilisa da miRebulis modifikacia, rac dakavSirebulia srulyofasTan, 
racionalizaciasTan, saxecvlilebasTan (saganmanaTleblo programaSi, saswavlo gegmaSi, 
struqturaSi); 
 kombinatoruli siaxleebi; 
 radikaluri gardaqmnebi. 
meoTxe klasifikacia efuZneba mis winamorbedTan damokidebulebis niSnebs. amgvari midgo-
misas siaxleebs miakuTvneben Semcvlel, uarmyofel, aRmomCen an retros tipis cvlilebebs. 
skolis an umaRlesi saswavleblis ganaxlebis ideis wyarod SeiZleba CaiTvalos: 
 qveynis, regionis, qalaqis, raionis moTxovnileba, rogorc socialuri dakveTa; 
 socialuri dakveTis ganxorcieleba kanonebSi, direqtivebsa da normatiul dokumenteb-
Si federalur, regionalur an municipalur doneze; 
 mowinave pedagogiuri gamocdileba; 
 sacdel-eqsperimentuli muSaoba; 
 ucxouri gamocdileba. 
msoflioSi yvelaze cnobili `axali skolebi~, iseTebi, rogoric aris `Tavisufali sas-
kolo Temi~. (Seiqmna germaniaSi, avtorebi h. litci da p. gexebomi). es aris skola-internati, 
romlis cxovrebis organizacia igeba Tavisufali ganviTarebis principze da mcire sazogado-
ebrivi warmonaqmnis wevrTa TanamSromlobis safuZvelze. swavleba aq efuZneboda aucilebel 
SromiT saqmianobasa da saswavlo mecadineobaTa arCeviTobas. 
swavlebis organizacia iTvaliswinebda sakurso sistemas, ar iyo stabiluri saswavlo 
gegmebi. am skolis moswavleTa mexuTedi ucxo qveynis moqalaqeTa Svilebi iyvnen. 
`SromiTi skola~ pirvelad Seiqmna germaniaSi, SveicariaSi, avstriaSi. ruseTSi am tipis 
skolas miekuTvneba moswavleTa SromiTi komunebi, romelic a. makarenkom Camoayaliba. 
safrangeTSi aseTi tipis skola de roSis saxels ukavSirdeba. am tipis skolebi 
uzrunvelyofdnen moswavleTa profesiul momzadebas da nawilobriv axorcielebdnen swavle-
bis mwarmoeblur SromasTan SeerTebis pedagogiur princips. 
`Tavisufali aRzrdis~ skola (laifcigi) efuZneboda mozardis damoukidebeli socialu-
ri cxovrebisaTvis momzadebis princips. am skolis ideologebs miaCndaT, rom mizanSewonilia 
moswavles aswavlo erTi romelime sagani da raime xeloba, rac sakmarisia misi damoukidebe-
li socialuri cxovrebisaTvis. `Tavisufali aRzrdis~ skolis saqmianoba mimarTuli iyo mos-
wavlis azrovnebis ganviTarebaze. aq cdilobdnen CaerToT bavSvi SemecnebiT procesebSi: dak-
virvebis, gaangariSeba-gazomvebis, Ziebis, azris gamoxatvisa da asociaciebis gamoyenebis pro-
cesebSi. 
 `qmnadobis skola~ (damaarsebeli j. diui) miiswrafvoda iqiTken, rom swavlebis proce-
si daaxloeboda cxovrebasa da bavSvebis gamocdilebas, xels uwyobda maT bunebriv 
ganviTarebas. 
 `laboratoriuli skola~ (j. diui), `TamaSis skola~ (k. prati) mimarTuli iyo bavSvis 
aqtivobis racionalur pedagogiur marTvaze. maTi muSaoba efuZneboda TamaSis didaqti-
kur potencialsa da swavlebis procesSi dramatizaciis gamoyenebas. 
 `sabavSvo skola~ (m. naumbergi) xelmZRvanelobda principiT: bavSvi unikaluri indivi-
dia da upiratesobas aniWebda individualur mecadineobebs. 
 `organuli skola~ (m. jonsoni) orientirebuli iyo jgufur mecadineobebze. 
 valdorfis skola (r. Staineri) miznad isaxavs bavSvis yovelmxriv ganviTarebas 
intensiuri sulieri moqmedianobis safuZvelze. skola orientirebulia socialuri 
samyarodan gamocalkevebasa da srul avtonomiaze. swavlebis procesi efuZneba 
TviTmmarTvelobas. am mizniT iqmneba sabWo, romelSic Sedian maswavleblebi, moswavleebi, 
maTi mSoblebi da skolis megobrebi. swavlebis procesSi CarTuli arian mSoblebic. 
Sefasebisas gaTvaliswinebulia mxolod Sesafasebeli moswavlis individualuri 
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am skolis saqmianobis mTavari mimarTulebaa emociur-esTetikuri ganviTarebis axali 
formebis Zieba. 
`Ria skolebi~ gaCnda did britaneTSi 1970 wels. am skolebSi amkvidrebdnen swavlebis 
individualur Sinaarss, rac faqtobrivad saswavlo gegmebsa da programebze uaris Tqmas 
niSnavda. es aseve iyo saklaso-sagakveTilo sistemaze xelis aReba. aseT pirobebSi sruliad 
usargeblo xdeboda Sefasebis sistema da kontrolis sxva meqanizmebi. 
aseT skolebSi gakveTilebis tradiciuli cxrili ar aris da mecadineobebis moqnili 
ritmi arsebobs. maswavlebeli da moswavle erToblivad gegmaven Sesaswavl Temebsa da sxva-
dasxva saxis saswavlo moqmedianobis Sesrulebis vadebs. aseTma muSaobam miiRo saxelwodeba 
_ `integrirebuli dRe~. am tipis skolebSi swavlebis ZiriTadi formaa aRmoCenis xerxebi. 
aseT klasebSi gaerTianebul bavSvTa asakSi SeiZleba iyos orwliani gansxvaveba. msgavsi sko-
lebi, rogorc wesi, kulturul-saganmanaTleblo centrebad iTvleba. 
`Ria swavlebis~ idea realizebuli iqna mTel rig eqsperimentebSi: `qalaqi rogorc skola~ 
(berlini), sankt-peterburgi, 1990-iani wlebi). `Tovlisa da sazRvao klasebi~ (safrangeTi), 
`skola kedlebis gareSe~ (didi britaneTi, aSS), `aragrafirebuli skolebi~ (aSS), es iseTi 
saswavlo dawesebulebebia, sadac e. w. klasebis wliuri dayofa ar xdeba. 
inovaciebi umaRles skolaSi.  
Tanamedrove msoflios aerTianebs planetis moqalaqis aRzrdaze zrunva. intensiurad 
viTardeba saerTaSoriso saganmanaTleblo sivrce. amitom, saerTaSoriso sazogadoebrioba 
cdilobs Seqmnas adamianis ganaTlebis globaluri strategia misi sacxovrebeli adgilisa da 
ganaTlebulobis donis miuxedavad.  
dRes sauniversiteto ganaTleba polikulturuli ganaTlebis niSnebs iZens. igi aviTarebs 
imis unars, rom adamianma SeZlos movlenebis Sefaseba sxva adamianis poziciidan. es sxva 
adamiani SeiZleba gansxvavebuli kulturisa da socialur-ekonomikuri formaciis 
warmomadgeneli iyos.  
msoflioSi SeimCneva sxvadasxva tipis umaRlesi saswavleblebis integraciis tendenciebi 
samecniero-saganmanaTleblo megapolisebSi; es megapolisebi SeiZleba iyos kontinentaluri, 
regionTaSorisi da saxelmwifoebrivi mniSvnelobisa. 
bevr qveyanaSi SeiniSneba universitetebis gaerTianeba samrewvelo kompleqsebTan. ase iq-
mneba Tanamedrove warmoebis unikaluri specialistebis mosamzadebeli bazebi. 
rogoria dRevandel sauniversiteto ganaTlebis sistemaSi inovaciebi? magaliTad, ruseTSi 
umaRlesi ganaTlebis reformirebis procesi xasiaTdeba Camoyalibebul tradiciebsa da siaxle-
Ta Soris optimaluri Tanafardobis ZiebiT, rac dakavSirebulia msoflio saganmanaTleblo 
sivrceSi Sesvlis procesTan. am gzaze SeiniSneba rigi tendenciebisa.  
pirveli dakavSirebulia mravaldoniani sistemis ganviTarebasTan ruseTis bevr universitet-
Si. am sistemis upiratesoba is aris, rom umaRlesi ganaTlebis mravaldonianoba uzrunvel-
yofs swavlebis tempis mobilurobasa da momavali profesiis arCevis saimedobas. aq studen-
tebs uyalibdebaT imis unari, rom universitetSi miRebuli codnis bazaze aiTvison axali 
specialobebi. 
meore tendencia aris umaRlesi saswavleblebis orientacia Tanamedrove sainformacio 
teqnologiebze, internetSi farTo CarTulobaze da swavlebis distanciuri formebis 
ganviTarebaze. 
mesame tendenciaa umaRlesi ganaTlebis universitetizacia da umaRlesi saswavleblebis 
qveynis wamyvan da msoflios mowinave universitetebTan integracia.  
meoTxe tendenciaa (ruseTis magaliTze) umaRlesi saswavleblebis gadayvana 
TviTdafinansebaze. 
Tanamedrove msoflio saganmanaTleblo sivrce. 
msoflio saganmanaTleblo sivrce aerTianebs sxvadasxva tipis nacionalur 
saganmanaTleblo sistemebs, romlebic mniSvnelovnad gansxvavdebian erTmaneTisagan 
filosofiuri da kulturuli tradiciebiT, miznebiTa da amocanebiT, TavianTi xarisxobrivi 
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SemadgenlobiT. amitom, msoflio saganmanaTleblo sistemaze SeiZleba vilaparakoT, rogorc 
erTian organizmze, sadac TiToeul saganmanaTleblo sistemas aqvs globaluri tendenciebi 
da amave dros inarCunebs mravalferovnebas. 
msoflio saganmanaTleblo sistemas axasiaTebs gansazRvruli globaluri tendenciebi: 
1.  ganaTlebis demokratiuli sistemisaken swrafva, e. i. ganaTlebis xelmisawvdomoba mTeli 
mosaxleobisaTvis, misi safexurebisa da doneebis memkvidreobiToba, saswavlo 
dawesebulebebisaTvis avtonomiisa da damoukideblobis miniWeba; 
2. yvela msurvelisaTvis ganaTlebis uflebis uzrunvelyofa (yvela adamianisaTvis ganaTlebis 
Tanabari SesaZleblobebisa da Sansebis Seqmna, miuxedavad maTi erovnuli, rasobrivi, religiu-
ri da sxva mikuTvnebulobisa); 
3. socialur-ekonomikuri faqtorebis mniSvnelovani gavlena ganaTlebis miRebaze (calkeuli 
eTnikuri umciresobebis kulturul-saganmanaTleblo monopolia, swavlebis fasiani formebi, 
Sovinizmisa da rasizmis gamovlinebebi); 
4. moswavleTa mravalmxrivi interesebis dakmayofilebaze mimarTuli saswavlo-organizaciuli 
RonisZiebebis speqtris gafarToeba; 
5. saganmanaTleblo momsaxurebis bazris zrda; 
6. umaRlesi ganaTlebis qselis gafarToeba da cvlilebebi studentTa socialur 
SemadgenlobaSi; 
7. ganaTlebis marTvis sferoSi mkacr centralizaciasa da srul avtonomias Soris 
kompromisebis Zieba; 
8. msoflios ganviTarebul qveynebSi ganaTlebis dargis TandaTan gadaqceva dafinansebis 
prioritetul obieqtad; 
9. saskolo da umaRlesi saswavleblebis saganmanaTleblo programebis mudmivi ganaxleba da 
koreqtireba; 
10. `saSualo moswavleze~ orientaciidan TandaTan gansvla da ZiriTadi yuradRebis mimarTva 
niWier bavSvebze, maTi unarebis ganviTarebis xelSewyobaze; 
11. ganviTarebis normaluri donidan gadaxris mqone bavSvebis ganaTlebisaTvis damatebiTi 
resursebis Zieba; invalidi bavSvebisadmi sagangebo yuradRebis daTmoba. 
msoflio ganaTleba polikulturulia; misTvis damaxasiaTebelia sivrculi 
(teritoriuli) da organizaciuli struqturebi. msoflio ganaTlebis problemebis gadawyve-
taSi sul ufro didi mniSvneloba eniWeba msxvil saerTaSoriso proeqtebsa da programebs, 
ramdenadac isini moiTxoven maTs ganxorcielebaSi saerTaSoriso finansuri organizaciebis 
monawileobas. 
msxvil saerTaSoriso proeqtebs ganekuTvneba: 
 erazmusi, romlis mizania evrosabWos qveynebis studentTa mobilobis uzrunvelyofa 
(magaliTad, misi programa iTvaliswinebs, rom studentTa 10%-ma swavlebis kursi un-
da gaiaros evrosabWos sxva wevri qveynis umaRles saswavlebelSi); 
 lingva ucxouri enebis Seswavlis efeqtianobis amaRlebis programaa. programis 
ganxorcieleba iwyeba umcros klasebSi; 
 evrika aris proeqti, romelic mowodebulia aRmosavleT evropis qveynebTan samecnie-
ro-kvleviTi saqmianobis koordinacias Seuwyos xeli; 
 espriti warmoadgens saerTo evropul programas, romelic gulisxmobs evropuli 
universitetebis, samecniero-kvleviTi institutebis, kompiuteruli firmebis saerTo 
Zalisxmevis gaZlierebas axali informaciuli teqnologiebis Seqmnis mizniT; 
 eipdasi arabul qveynebSi ganaTlebis dagegmvisa da marTvis gaumjobesebis programaa; 
 tempusi aris sauniversiteti ganaTlebis mobilurobisaken mimarTuli saerTo evropu-
li programa; 
 irisi aris proeqtTa sistema, romelic mimarTulia qalTa profesiuli ganaTlebis 
SesaZleblobaTa kvlevaze. 
ukanasknel aTwleulSi warmoiSva internacionaluri Sinaarsis axali organizaciuli 
struqturebi: saerTaSoriso da Ria universitetebi. msoflio ganaTlebis polistruqtura 
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saSualebas iZleva ganxorcieldes metablokebis, makroregionebisa da calkeul qveynebSi 
ganaTlebis mdgomareobis analizi. 
msoflioSi gamohyofen regionTa tipebs saganmanaTleblo sistemebis urTierTdaaxleobi-
sa da urTierTzegavlenis niSniT. 
pirvel tips Seadgenen is regionebi, romlebic integraciuli procesebis generatorebs 
warmoadgenen. aseTi regionis magaliTia dasavleTi evropa. erTianobis idea dasavleT evropis 
qveynebSi 1990-iani wlebis yvela saganmanaTleblo reformis qvakuTxedi gaxda. `evropuli 
identurobisa~ da `moqalaqeobriobis~ damkvidrebisaken swrafva ganmtkicebulia mTeli rigi 
evropuli proeqtebiT, romlebic ganaTlebisa da kulturis sferoebSi xorcieldeba: erovnuli 
literaturis popularizacia, ucxouri enebis swavleba, biblioTekebis qselis gafarToeba da 
sxv. 
evropuli integraciuli procesebis mniSvnelobis areali ar amoiwureba mxolod dasavleT 
evropis teritoriiT. internacionalizaciis gamocdileba da impulsebi pozitiur zegavlenas 
axdens msoflios sxva nawilebzec. 
pirveli tipis regionebs miekuTvnebian, agreTve, aSS da kanada, Tumca, maTi 
internacionaluri Zalisxmeva ganaTlebis sferoSi, sxvagvar situaciaSi realizdeba. 
msoflioSi yalibdeba axali azia-wynari okeanis regioni - integraciuli procesebis axa-
li generatori. masSi Sedian Semdegi qveynebi: koreis respublika, taivani, singapuri da honkongi, 
agreTve, malaizia, tailandi, filipinebi da indonezia. am qveynebisaTvis damaxasiaTebelia 
swavlebisa da kadrebis momzadebisadmi maRali momTxovnelobis strategia. 
meore tips ganekuTvnebian is regionebi, romlebic pozitiurad reagireben integraciul 
procesebze. pirvel yovlisa, es aris laTinuri amerikis qveynebi. 
amJamad, laTinuri amerikis qveynebi imyofebian aSS-sa da dasavleT evropis qveynebis 
integraciuli impulsebis moqmedebis zonaSi. 
mesame tipis jgufs is regionebi miekuTvnebian, romlebic inertulebi arian integraci-
uli saganmanaTleblo procesis mimarT. am jgufSi Sedian afrikis qveynebi, romlebic ZiriTa-
dad saharis udabnos samxreTiT mdebareoben (samxreT afrikis kavSiris garda) da samxreT da 
samxreTaRmosavleT aziis qveynebi.  
XX saukunis bolos gamoirCa is regionebi, sadac rigi ekonomikuri, politikuri da 
socialuri mizezebis gamo, dairRva saganmanaTleblo da integraciuli procesebis 
Tanmimdevroba. aseT regionebs miekuTvnebian arabuli qveynebi, aRmosavleTi evropa da yofili 
ssr kavSiris qveynebi. 
am qveynebSi SeimCneva ukiduresi uTanabroba saSualo da umaRlesi safexuri ganaTle-
bis ganviTarebaSi. egvipteSi, sudanSi, mavritaniasa da alJirSi Tavmoyrilia arabuli samya-
ros wera-kiTxvis ucodinari mosaxleobis 2/3. 
aSS-sa da sxva saxelmwifoTa gavleniT am qveynebis ganaTleba TandaTan gadadis 
mravalsafexurian da mravaldonian ganaTlebis sistemaze. aRmosavleT evropisa da yofili 
ssrk-s qveynebSi ganxorcielda ganaTlebis `gardaqmnis~ procesi, romlis mizani iyo sistemis 
demokratizacia. 1980-90-ian wlebSi ruseTSi Camoyalibda masobrivi inovaciuri moZraoba 
saskolo ganaTlebis sferoSi.          
umaRlesi ganaTlebis ganviTarebis donis saerTaSoriso Sefasebis procesSi gamoiyo 
qveynebis jgufebi Semdegi maxasiaTeblebis mixedviT: erTiani nacionaluri produqtis wili 
qveynis TiToeul sul mosaxleze da studentTa procentuli raodenoba 100 000 sul mosaxleze. 
praqtikulad, umaRlesi ganaTleba SeuzRudavad xelmiswvdomia I jgufis qveynebis 
mosaxleobisaTvis. es qveynebia aSS, kanada, gfr, iaponia, fineTi. 
XX saukunis bolosaTvis moswavleTa raodenoba msoflioSi 1060 milionia, wera-kiTxvis 
mcodneni ki 15 wlis asakis zeviT - 75%. 1960 wlis monacemebTan SedarebiT 1990 wels ucxoel 
studentTa, aspirantTa da staJiorTa raodenoba yvela qveyanaSi TiTqmis rvajer gaizarda da 
milion orasiaTass gadaaWarba. 
ganviTarebuli qveynebis pedagogiuri sistemebisaTvis Tanamedrove etapze 
damaxasiaTebelia mecnierebis, ganaTlebisa da warmoebis sinTezi, rac msxvili teqnopolise-
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Modern world is united in the effort of upbringing the citizens of planet. The international educational space undergoes 
intensive development, hence the international community strives to work out a global strategy of education, not affected by 
the background or place of habitation of a person. 
The innovative system of education will enable both the pupils of secondary schools and the students of high educational 
institutions to increase their educational level, build up a successful career and develop personally. 
Innovations in the field of education are connected with basic changes. Nowadays university education acquires policultural 
features. It is aimed at the development of tolerance and understanding of the events from the perspective of other human 
being.  
The world today is characterized by a marked tendency of integration of educational institutions in scientific-educational 
megapolises, which can be of continental, regional or state importance. 
In many countries universities are merged with industrial complexes. This creates bases for the preparation of unique 
specialists of modern industry. 
 
 akaki wereTlis saxelmwifo universiteti  



















pedagogTa kvalifikaciis amaRlebis quTaisis zonaluri instituti. respublikuri samecniero-meToduri konferencია 
„inovaciebi da tradiciebi Tanamedrove ganaTlebaSi~   
 





caca namCevaZe, iamze gobiani   
 
swavlebis aratradiciuli forma 
 
    statiaSi ganxilulia swavlebis aratradiciuli forma _ distanciuri swavleba. 
gaSuqebulia distanciuri swavlebis sxvadasxva saxe. distanciuri swavleba  yvela msurvels 
saSualebas aZlevs ganuwyvetliv aimaRlos profesionaluri done individualurobis 
mixedviT. distanciuri ganaTlebis mizania im adamianebis inteleqtualuri da zneobrivi 
ganviTareba, romlebic produqtiulad azrovneben da romelTac SeuZliaT SemoqmedebiTad 
gadawyviton wamoWrili problemebi. statiaSi mocemulia distanciuri swavlebis dadebiTi 
mxareebi. 
  
     civilizaciis Tanamedrove etapze rogorc ganviTarebuli, ise ganviTarebadi qveynebi did 
yuradRebas uTmoben codnaze dafuZnebuli sazogadoebis Camoyalibebasa da ganviTarebas. 
sabazro ekonomikaSi codna xdeba kapitali. warmatebuli kompaniebi aRiareben ra codnas 
kapitalad, xvdebian, rom codniT marTvaze uaris Tqma dauSveblad Zviri daujdebaT. 
dRes msoflio xasiaTdeba ganaTlebis dauflebis msurvelTa sul ufro mzardi 
ricxviT. swavla  mizanmimarTulad ganixileba rogorc mudmivi procesi. aSS-Si swavlis 
msurvelTa ricxvi daaxloebiT 100 milions Seadgens. saxelmwifo ki mxolod 15 milions 
akmayofilebs. Tanamedrove pirobebSi, aucilebelia adamians hqondes codnis ganuwyveteli 
srulyofis, kvalifikaciis amaRlebisa da gadamzadebis SesaZlebloba. aRniSnuli 
problemebis gadawyvetis saukeTeso saSualebaa distanciuri swavleba. distanciuri swavleba 
farTod aris gavrcelebuli sazRvargareT.  distanciuri swavlebis programiT aSS-Si 
swavlobs milionze meti studenti, did britaneTSi _ 168 aTasi, espaneTSi _ 120 aTasi. 
distanciuri swavleba _ saswavlo organizaciis axali formaa, romelic emyareba 
studentis damoukideblad swavlis princips. Tanamedrove saswavlo garemoSi studenti 
daSorebulia pedagogisagan drosa da sivrceSi. imavdroulad, mas aqvs SesaZlebloba 
nebismier dros awarmoos dialogi pedagogTan. urTierTkavSirisaTvis gamoiyeneba 
eleqtronuli da telekomunikaciuri saSualebebi, aucileblobis SemTxvevaSi _ pirispir 
Sexvedra. eleqtronul da telekomunikaciur saSualebebs miekuTvneba: eleqtronuli fosta, 
skaipi, audio da video konferenciebi, telefoni, faqsi da sxva. distanciuri swavlebis 
procesSi, studenti interaqtiul reJimSi damoukideblad iTvisebs saswavlo-meTodur 
masalebs, gadis testirebas da asrulebs sakontrolo davalebebs pedagogis 
xelmZRvanelobiT, amyarebs urTierTobas `virtualuri~ saswavlo jgufis sxva msmenelebTan, 
abarebs CaTvlebsa da gamocdebs. saswavlo kursis gavlis Semdeg gaicema ganaTlebis 
damadasturebeli serTifikati an diplomi. 
studentebi, romlebic irCeven swavlebis am formas, yoveldRiur cxovrebaSi Cveulebriv 
dakavebuli arian samuSaoTi, mivlinebebiT, sportiT, bavSvebis aRzrdiT da sxva saqmiT. 
amitom yovel maTgans Wirdeba sakuTari saswavlo gegma. miuxedavad imisa, rom studentebs 
SeuZliaT iswavlon individualuri tempiT da droiT, umaRles skolaSi swavlebis 
organizebisaTvis, isini valdebulni arian, drois konkretul periodSi, gansazRvruli 
TanmimdevrobiT aiTvison saswavlo sagnebi. distanciuri swavlebis saswavlo programa 
dayofilia kursebis mixedviT ise, rogorc daswrebuli swavlebisas. studentebi mas iTviseben 
Tanmimdevrulad _ konkretuli gegmis mixedviT. 
distanciuri swavleba _ dauswrebeli formiT swavlaa, magram ara TviTswavla. 
distanciuri swavlebisaTvis gankuTvnili masalebi gansxvavdeba tradiciuli swavlebis 
masalebisagan. es gansakuTrebuli masalebia, romlebic momzadebulia distanciuri swavlebis 
saWiroebisaTvis: eleqtronuli saswavlo wignebi, leqciebis, prezentaciebis audio- da 
videofailebi, savarjiSoebi TviTkontrolisaTvis, testebi da amocanebi saswavlo programis 
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aTvisebisaTvis. aRniSnuli masalebi SemuSavebulia universitetis wamyvani leqtor-
maswavleblebis mier. 
teqnikuri universitetebisaTvis gansakuTrebiT mniSvnelovania laboratoriuli 
samuSaoebis Catarebis sakiTxi. am sakiTxis gadawyvetisaTvis gamoiyeneba: 
1. imitaciuri modelireba, romelic cvlis naturalur eqsperiments; 
2. eqsperimentis SedegebTan daSorebuli SeRwevis realizacia; 
3. eqsperimentis CatarebasTan daSorebuli SeRwevis realizacia. 
imitaciuri modelireba aparaturuli uzrunvelyofisaTvis saWiro minimaluri 
danaxarjebiT praqtikulad nebismieri laboratoriuli eqsperimentis Seqmnis saSualebas 
iZleva. eqsperimentSi aqtiuri monawileobisaTvis uzrunvelyofilia eqsperimentis SedegebTan 
daSorebuli SeRwevis da eqsperimentis daSorebuli marTvis SesaZlebloba. 
studentis mxridan distanciuri swavlebisaTvis moiTxoveba Semdegi: motivacia, swavlis 
Cvevebi, drois dagegmvis codna, kompiuteri internetSi wvdomiT, kompiuterze muSaobis Cvevebi. 
arsebobs distanciuri swavlebis ramodenime forma. 
distanciuri swavlebis erT-erTi formaa sauniversiteto swavleba (erTi universitetis 
bazaze). es aris erTiani saswavlo sistema studentebisaTvis, romelic dafuZnebulia 
sainformacio teqnologiebze, telekomunikaciebze da uzrunvelyofs ganaTlebis miRebas 
dauswreblad. swavlebis aseTi sistema arsebobs msoflios mraval wamyvan universitetSi. 
magaliTad, samxreT uelsis universitetSi (avstralia) aseTi formiT swavlobs 5000 
studenti, stacionalurad ki _ 3000. 
distanciuri swavlebis meore formaa swavlebis programebis momzadebaSi ramodenime 
saganmanaTleblo organizaciis TanamSromloba. aRniSnuli forma swavlebis process ufro 
xarisxiansa da efeqturs xdis. distanciuri swavlebis aseTi programa SemuSavebul da 
ganxorcielebul iqna britaneTis Tanamegobrobis qveynebis mier. programis saxelia 
`TanamSromloba ganaTlebaSi~. misi mizania Tanamegobrobis wevri qveynis nebismierma 
moqalaqem miiRos ganaTleba am Tanamegobrobis qveynebSi arsebul kolejebsa da 
universitetebSi _ sakuTari qveynis datovebis gareSe. 
distanciuri swavlebis mesame formaa avtonomiuri saganmanaTleblo dawesebulebis 
arseboba, romlebic specialurad distanciuri swavlebisaTvis aris Seqmnili. isini 
orientirebulni arian swavlebis organizebaze _ multimediuri kursebis gamoyenebiT. am 
mxriv yvelaze msxvili dawesebulebaa londonis dauswrebeli universiteti, romlis bazaze, 
ukanasknel wlebSi distanciurad swavlobs  didi raodenobiT studentebi ara marto 
britaneTidan, aramed sxva qveynebidanac. amerikaSi (kolorados Stati) teqnologiebis 
erovnulma universitetma distanciuri swavlebis qselSi gaaerTiana 40 sainJinro koleji da 
amzadebs studentebs sxvadasxva sainJinro specialobაSi. 
ganaTlebis miReba sazRvargareTis qveynebis saswavleblebSi dRes imaze ufro 
xelmisawvdomia, vidre odesme. distanciuri swavleba _ minimaluri danaxarjebiT, ganaTlebis 
miRebis saSualebaa. zogierTi distanciuri swavleba ki saerTod ufasoa. 
distanciuri swavlebis upiratesobebia:  
 moxerxebuloba _ msoflios nebismier wertilSi swavlis SesaZlebloba. 
 moqniloba _ swavlis grafikis damoukideblad Sedgenis ufleba. 
 wvdoma _ distanciuri swavleba misawvdomia yvelasaTvis asakis, ganaTlebis, saqmianobisa 
da adgilmdebareobis miuxedavad. swavlebis es forma gansakuTrebiT mosaxerxebelia 
gadaadgilebis mimarT unarSezRuduli studentebisaTvis, samxedro samsaxurSi myofi 
pirovnebebisaTvis da sxva. 
 moduluroba _ damoukidebeli saswavlo kursebis nakrebidan _ modulidan saswavlo 
gegmis formirebis SesaZlebloba, romelic pasuxobs individualur da jgufur moTxovnebs. 
 paraleluroba _ swavlis SesaZlebloba samsaxuris, ojaxuri cxovrebis, dasvenebis da 
sxva paralelurad. 
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 ekonomiuroba _ saswavlo farTebisა და teqnikuri saSualebebis efeqturi gamoyeneba, 
saswavlo informaciis koncentrirebuli warmodgena, masze multimimarTva amcirebs 
specialistis momzadebis xarjebs.  
 teqnologiuroba _ saganmanaTleblo procesSi informaciuli da telekomunikaciuri 
teqnologiebis axali miRwevebis gamoyeneba, Tanamedrove virtualuri laboratoriebis 
danergva da sxva. 
 internacionaluroba _ saganmanaTleblo momsaxurebis bazarze, msoflio miRwevebis 
eqsporti da importi. 
 maswavleblis axali roli _ distanciuri swavleba afarToebs maswavleblisadmi 
wayenebul moTxovnebs. maswavlebelma koordinireba unda gauwios SemecnebiT process, 
mudmivad srulyos mis mier gadasacemi kursi. inovaciebis Sesabamisad, aimaRlos aqtiuroba 
da kvalifikacia. 
 xarisxi _ distanciuri swavlebis xarisxi uzrunvelyofilia saukeTeso profesor-
maswavleblebis mizidviT, saswavlo procesSi saukeTeso meToduri gamocemebisa da 
makontrolebeli testebis gamoyenebiT. 
saqarTveloSi distanciuri swavleba axla ikidebs fexs. uaxloes momavalSi, 
eleqtronuli swavlebis bazaze SesaZlebelia ganxorcieldes srulfasovani distanciuri 
swavleba. risTvisac saWiroa Seiqmnas specialuri saswavlo programebi, romlebic uSualod 
distanciuri kursebisTvis iqneba gankuTvnili. 
Cvens qveyanaSi distanciuri swavlebis sistema jer-jerobiT naklebad popularulia. 
gamokiTxuli studentebis erTi nawili, onlain reJimSi swavlas amjobinebs, ganaTleba 
miiRos stacionalurad. rasac imiT xsnian, rom leqtorTan uSualo komunikacia gauadvilebT 
swavlis process, amasTan swavlasTan erTad, ucxo qalaqSi axali megobrebisa da nacnobebis 
garemoSi icxovreben. studentTa meore nawili ar aris distanciuri swavlebis winaaRmdegi, 
magram arc mkafio warmodgena aqvs meTodis muSaobis Sesaxeb. studentTa mesame nawils ki 
araferi ar smenia swavlebis aRniSnul meTodTan dakavSirebiT da arc icis, sad SeiZleba 
moiZios informacia. gamokiTxuli studentebis mcire raodenobas mowons distanciuri 
swavleba. 
daskvnis saxiT SeiZleba aRvniSnoT, rom distanciuri swavlebis mTavari Rirsebaa, 
Tanamedrove inovaciuri teqnologiebis danergvis gziT, mosaxleobis farTo fenebisaTvis 
umaRlesi ganaTlebis miRebis SesaZleblobebis gazrda. distanciuri swavleba sazogadoebas 
saSualebas aZlevs, mudmivad moaxdinos Tavisi codnis profesiuli srulyofa samuSaosa da 
ojaxisagan mouwyvetlad. dReisaTvis saqarTveloSi inergeba swavlebis Tanamedrove meTodebi 
da teqnologiebi. mimdinareobs distanciuri swavlebis daxvewa da ganviTareba. studentebis 
gamokiTxvidan gamomdinare, Cvens qveyanaSi sazogadoeba ganicdis informaciis naklebobas 
distanciur swavlasTan dakavSirebiT. amitom, ganaTlebaSi swavlebis aratradiciuli formis 
danergvasTan dakavSirebiT, saWiroa sazogadoebis cnobierebis amaRleba. 
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Namchevadze Ts.,  Gobiani I. 
 




            In this article teaching non-traditional form-remote teaching is discussed. Several types of remote teaching are fixed. 
It is determined, that remote teaching gives all the wishing the opportunity permanently raise their professional level 
individually. The aim of remote teaching is to develop the intellectual and moral ability of the people, who think 
productively and who can creatively solve raised problems. The positive sides of the remote teaching are given in the 
article.  
           In the work it is noted, this type of tuition is widely spread abroad. As for Georgia, here it is the novelty. The forms 
of remote teaching are being improved and developed. In our country the society suffers with lack of information dealing 
with the remote teaching, so it is required to raise the public awareness in concerning to the implementation of non-
traditional forms of teaching. 
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swavla, swavleba – Sefasebis meTodebi 
 
ganaTleba multidisciplinuri dargia da Sedgeba iseTi disciplinebisagan, 
rogoricaa: fsiqologia, sociologia, filosofia, gamoyenebiTi lingvistika, kurikulumis 
SemuSaveba da a.S.. maswavlebelTa ganaTlebis SemTxvevaSic _ sxvadasxva saswavlo sagani 
gamoiyeneba swavlebis, swavlis – Sefasebis meTodebis bunebis asaxsnelad _ socialuri, 
kulturuli da ekonomikuri mravalferovnebis konteqstSi. imisaTvis rom pedagogi iyos 
swavla-swavlebis Sefasebis kompetenciiT mdidari, unda iTvaliswinebdes da mzad iyos am da 
sxvadasxva samuSaoebis  Sesasruleblad. mas unda gaaCndes:  
1. saganmanaTleblo Teoriis da swavlebis sistemuri analizis unari; 
2. sakuTari Rirebulebebis sistemaze refleqsis unari; 
3. im Teoriebisa da saswavlo  Sedegebis unari, romelic  gvxvdeba ganaTlebis mecnierebaSi; 
4. saswavlo procesis kompleqsurobisa da moswavleTa mravalferovnebis aRiarebis unari; 
5. im gansxvavebuli konteqstebis codna, romelic SeiZleba ganxorcieldes saswavlo 
procesSi; 
6. saganmanaTleblo sistemis struqturisa da miznebis gagebis unari; 
7. sxvadasxva konteqtSi saganmanaTleblo kvlevis ganxorcielebis unari; 
8. skolis gaumjobesebis, swavlisa da swavlebis meTodebis, aseve proeqtebis mimarT 
ganviTarebis unari; 
9.  saganmanaTleblo programebis marTvis unari; 
10. axali saganmanaTleblo saWiroebebisa da moTxovnebis danergvis/ganWvretis unari.  
Cemi azriT, ganaTlebis mecnierebebi, seriozuli praqtikuli safuZvlebis mqone 
mravali akademiur personalTan erTad, yvelaze metad arian dainteresebuli swavla-
ganaTlebis Sefasebis midgomebiT. saswavlo procesSi warmatebuli magaliTebis Segnebuli 
demonstrireba _ ganaTlebis mecnierebebis didi xnis tradicias warmoadgens. 
imisaTvis, rom me rogorc pedagogma, swavlebis Sefasebis meTodebi warmatebiT 
ganvaxorcielo sagakveTilo procesSi, dakvirvebis unaris ganviTarebis mizniT, unda 
gaviTvaliswino ramdenime kompetencia:  
  1. garkveul konteqstSi, adamianis swavlisa da ganviTarebis kompleqsuri situaciebis 
analizis unari; 
  2. sagnobrivad aRvwero ra aris Sesaswavli, movaxdino misi kategorizacia da analizi, 
ganvaxorcielo movlenis dakvirvebaze dafuZnebuli, Teoriulad myari Sefaseba;  
  3. analizisa da Sefasebis ganviTarebis xelSesawyobad gamoviyeno faqtebi literaturidan 
da kvlevebidan.  
Cemi azriT, swavla-swavlebis Sefasebis meTodi xSirad asocirebulia swavlebisa da 
swavlis sakiTxebTan da problemaze dafuZnebul midgomasTan. Ddakvirveba samuSao da 
saskolo praqtikis ZiriTadi elementia. dakvirvebis unarebis gamomuSavebisaTvis praqtika 
SeiZleba dainaxos Zalian konkretuli, advilad dasakvirvebeli da aRsaweri movleniT da 
TandaTanobiT CaerTos ufro garTulebulis `dasanaxad~ da aRsawerad naklebad advili 
movlenebi, iseTi rogoricaa: ra rols TamaSoben adamianebi, rogor swavloben moswavleebi, 
rogor asruleben saSinao davalebebs, pedagogis miTiTebebs an ra mizani aqvs konkretul 
saqmianobas. 
aRmoCnda, rom sxvadasxva qveyanaSi, bunebismetyvelebis sferoSi saswavlo garemos 
Sesaqmnelad, sxvadasxvagvari sistema arsebobs. cxadia, rom yvela erovnul sistemas sakuTari 
logika da Sida balansi aqvs, romelSic skolis swavlis, swavlebisa da Sefasebis meTodebi, 
Cveulebrivi wesebis farglebSia. Cemi azriT, TiToeulma pedagogma unda gamoscados swavlisa 
da swavlebis sxvadasxva midgoma, radgan20es aris saukeTeso gza moswavleebisTvis Sesabamisi 
garemos Sesaqmnelad, romlebic metnaklebad warmatebiT swavloben sxvadasxva situaciaSi. 
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agreTve, imitom rom sxvadasxva zogadi kompetencia yalibdeba swored gansxvavebuli 
swavlisa da saswavlo garemos pirobebSi. 
sagnebis _ bunebismetyvelebisa da biologiis swavla ar unda arsebobdes kvlevisgan, 
aseve ilustraciebisagan damoukideblad. unda Seiswavlos yvelaze zogadi da elementaruli 
paroli biologiis kursis erTeulidan da kvleviTi momzadebis yvelaze maRal donemde.  
vfiqrob, specialobis cneba pedagogis saqmeSi gadamwyvetia, iZleva ra moswavleebisa 
da maTi axloblebis garSemo usafrTxo praqtikis ganviTarebis progresisa da miRwevis 
saSualebebs. swavlebis mravali tipologia ar eTanxmeba Segirdobis rols, sagnis codnisa 
da unarebis SeZenas, romlebic xSirad moswavleebze orientirebuli swavlisaTvis 
fundamentur rols TamaSobs.  
rodesac xelmisawvdomia adamianuri da materialuri  resursebi, izrdeba mcire 
jgufSi  muSaobis xvedriTi wili, aseve ufro xSirad gamoiyeneba saswavlo teqnologiebi. Ees 
moicavs kritikuli midgomebis gamoyenebas sainformacio teqnologiebze dayrdnobiT. 
praqtikuli unarebi xSirad viTardeba dakvirvebis roluri TamaSis xarjze, magram rogorc 
viciT, cnobilia sirTuleebic moswavleTa praqtikasTan dakavSirebiT, romelic 
kvalificirebul zedamxedvelobas da midgomas gulisxmobs. arsebulis SemTxvevaSi, 
resursebi ise unda iyos gadanawilebuli, rom praqtikaSi swavlis saSualebas iZleodes, 
raTa moswavleebi momzaddnen praqtikuli samuSoebisaTvis, iyenebdnen ilustraciebs, 
literaturebs, laboratoriebs. praqtikis dros, swavlis Sedegebi ganisazRvreba akademiuri 
personalis mier saganmanaTleblo programisa da calkeuli kursis doneze.Kkompetenciebi 
miiRweva moswavlis mier. moswavlis miRweuli done SeiZleba iyos maRali an dabali, vidre es 
swavlis SedegebiTaa gansazRvruli, moswavlis miRwevis done fasdeba quliT, kompetenciebi 
araa dakavSirebuli calkeul kursTan, aramed igi sruli saganmanaTleblo programis 
aTvisebis procesSi viTardeba.  
magaliTad, jer kidev me-17 saukuneSi ian amos komeniusi didaqtikis pirvel da 
ukanasknel miznad miiCnevda, epovna da mietana swavlebis iseTi xerxebi da meTodebi, romelTa 
daxmarebiTac moswavle _ maswavleblis naklebi CareviT, iswavlida mets da skolac 
uwindeburad mosawyeni aRar moeCveneboda. Aamis misaRwevad, komeniusi moiTxovda didaqtikuri 
azrovnebis Secvlas, rac imas gulisxmobs, rom maswavleblis yuradRebis centrSi unda 
yofiliyo ara mxolod swavlebis Sinaarsi, aramed im xerxebis meTodebis Zieba da povnac, 
romelTa meSveobiTac moswavleebi ufro advilad da meti xalisiT aiTvisebdnen Sinaarss.Aaq 
ibadeba kiTxva: ra aris swavlebis meTodi da rogor SevarCioT igi.  
cneba `meTodi~ sxvadasxva viTarebaSi sxadasxvagvarad aRiqmeba, magram nebismier 
viTarebaSi gulisxmobs miznis misaRwev gzebs. swavlis meTodi aris maswavleblis 
mizanmimarTuli qmedeba moswavleebSi, Sesabamisi kompetenciis gansaviTareblad.   
swavlebis meTodis SerCevisas, maswavlebelma unda gansazRvros gakveTilis mizani da 
savaraudo Sedegi _ swored Sedegzea damokidebuli, ra unda icodes da risi gakeTeba unda 
SeZlos, maswavlebelma aseve unda gansazRvros rogorc kursis Sinaarsi aseve swavlebis 
meTodebic. meTodis SerCevisas unda davfiqrdeT:  
 dagvexmareba Tu ara, Cvens mier SerCeuli meTodi dasaxuli Sedegis miRwevaSi; 
 Seesabameba Tu ara, Cvens mier SerCeul aqtivobas; 
 Sesabameba Tu ara, Cvens mier SerCeuli meTodi moswavleTa SesaZleblobebs; 
 teqnikurad SesaZlebelia Tu ara misi ganxorcieleba (anu xelmisawvdomia Tu ara 
resursebi, gveyofa Tu ara dro, SesaZlebelia Tu ara am raodenobis moswavliT meTodis  
efeqturad ganxorcieleba). 
Cemi azriT, swavlis Sedegebis Camoyalibebisas, maswavlebelma unda gaiTvaliswinos 
erTi ram: moswavles mxolod konkretuli sakiTxis Sesaxeb codnis miRebaSi ki ar daexmaros, 
aramed gamoumuSaos mas zogadi unarebic (magaliTad, komunikaciis, prezentaciis, 
TanamSromlobisa da individualobis) sasurveli Sedegis miRwevaSi ki mas adekvaturad 
SerCeuli swavlebis meTodebi daexmareba. maSasadame imisaTvis, rom moswavlem efeqturad 
gamoiyenos swavlebis meTodebi, igi swavlis efeqtur strategiebs unda flobdes. 
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maS ra aris strategiebi?   
swavlis strategiebi gulisxmobs SemecnebiTi procesebis mizanmimarTul gamoyenebas 
swavlis dros. igi aadvilebs axali miRebuli informaciis aRqmas, gadamuSavebas da gonebaSi 
Senaxvas. swavlis efeqturi strategiebi, rogoricaa magaliTad, informaciis organizeba, 
damuSaveba, Sejameba da daskvnebis gamotana, Canaweris gakeTeba, sakuTari swavlis procesis 
monitoring, samuSaos ganawileba,Ddagegmva da sxva.Mmoswavles maRal saazrovno unarebs, 
analitikur SemoqmedebiT da kritikul azrovnebas uviTarebs da bolos, efeqturi swavla, 
Sefaseba da meTodebi damokidebulia swavlis emociur motivaciur strategiebzec, romlebic 
swavlis process muxtavs da energias aZlevs.Mmoswavles Sesaswavli sakiTxisadmi dadebiT 
ganwyobas uqmnis.  
Cemi Temis daskvniT nawilSi SemiZlia vTqva, rom swavlebis Sefaseba, meTodebi da 
swavlis strategiebi erTi medlis ori mxarea. swavlebis meTodebis efeqturi gamoyenebis 
winapiroba, swavlis efeqturi strategiebis dauflebaa. 
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In conclusion of my theme, I can Say that  The methods of teaching, it’s stategies and appraisement are two sides 
of a medal. The first condition of using  effective methods in teaching  is to know  effective teaching strategies. 
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manana qarqaSaZe  
 
Teoriuli da praqtikuli codnis urTierTkavSiri saganmanaTleblo 
saqmianobaSi 
 
Teoriuli codnis praqtikaSi gaazrebuli gamoyenebisaTvis maswavlebels mudmivad 
esaWiroeba kvalifikaciis amaRleba da strategiebi, romelic daexmareba pedagogis sakvanZo 
kompetenciebis ganviTarebaSi, raTa codna adekvaturad gamoiyenos saswavlo procesSi. 
mowodebuli profesiuli Teoriuli masala iZleva codnas saganmanaTleblo procesis 
warmarTvis meqanizmebis Sesaxeb, xolo praqtikos pedagogebs, profesiuli moRvaweobisaTvis 
aucileblad sWirdebaT myari mecnieruli safuZveli.  
 
azrovnebis tipebidan minda, yuradReba gavamaxvilo Teoriul da praqtikul azrovnebis 
saxeebze da gamovyo problema, romelic exeba Teoriuli codnis praqtikaSi gaazrebul 
gadatanas kerZod _ saganmanaTleblo sferoSi.  gavixsenoT, rom Aam ori saxis klasifikacias 
safuZvlad udevs garkveul amocanaTa, gadasaWrel problemaTa tipi.Mmiuxedavad, imisa rom 
xSirad xdeba azrovnebis am ori saxis upiratesobis erTmaneTTan dapirispireba, romelime 
maTganis sasargeblod, vTanxmdebiT, rom Teoriuli da praqtikuli azrovneba ganuyofelia da 
sxvadasxva pirovnul Tvisebebs iTvaliswinebs.AmaTTan, aqve davakavSireb produqtiul da 
reproduqtiul azrovnebas.  
rogorc viciT, es ukanaskneli iyenebs ukve mza Cvevas, gamocdil sqemas, Teoriul 
masalas raime problemis gadasaWrelad.Mmagram saganmanaTleblo sivrceSi xSiria, rodesac 
vdgebiT iseTi amocanis winaSe, romlis gadawyvetis gamocdileba ar gvaqvs, an msgavsi 
problema ar wamoWrila.Aaq saWiroa gadawyvetis axali, kreatiuli da Sedegiani gzis Zieba, 
Teoriuli da  praqtikuli azrovnebis unarebis CarTva, anu produqtiuli azrovnebis 
gamoyeneba. miuxedavad imisa, rom saqarTveloSi saganmanaTleblo sferoSi warmodgenilia 
Teoriuli masala, romelic dakavSirebulia saswavlo procesTan da iZleva profesiuli 
zrdis saSualebas, vawydebi Teoriuli codnis praqtikaSi gaazrebuli gamoyenebis, gadatanis 
problemas, rac xels uSlis saganmanaTleblo procesis xarisxian ganxorcielebas. 
aRniSnuli sakiTxs gadawyvetaze damokidebulia saganmanaTleblo procesis ganviTareba, 
pedagogiuri inovaciebisa da saswavlo procesis warmatebuli modernizaciis ganxorcieleba, 
rac jamSi sistemis efeqtianobas gansazRvravs.Aaris SemTxvevebi, rodesac pedagogisagan aris 
moTxovna, rom konkretuli Teoriuli masaliT gadaWras TiTqmis yvela konkretuli sirTule, 
romelsac ki awydeba saswavlo procesSi (magaliTad, xSirad, miuxedavad imisa rom ganvlili 
da garCeuli aqvs kolbergis moraluri ganviTarebis Teoria, is kritikulad da dramatulad 
afasebs moswavlis unarebs, miuxedavad imisa, rom bavSvis ganviTareba srulad emorCileba 
asakobriv dones). sxva SemTxvevebSi pedagogebi Tvlian, rom msgavsi masalebi xels uSlis 
maswavleblis iniciativobis, inovaciurobisa da SemoqmedebiTobis xarisxs.  
 Teoriulma, mecnierulma masalam unda gadmosces pedagogiuri procesis arsi da 
moswavleTa ganviTarebis kanonzomierebani, xolo maswavlebeli TviTon gaerkveva, rogor 
gamoiyenos es masala praqtikaSi da es mis profesionalizmze iqneba damokidebuli. Tumca, 
Teoriuli codnis praqtikaSi gaazrebuli gamoyenebisaTvis, maswavlebels mudmivad sWirdeba 
kvalifikaciis amaRleba da strategiebi, romelic daexmareba pedagogis sakvanZo 
kompetenciebis ganviTarebaSi, raTa codna adekvaturad gamoiyenon saswavlo procesSi. 
mowodebuli profesiuli Teoriuli masala iZleva codnas saganmanaTleblo procesis 
warmarTvis meqanizmebis Sesaxeb, xolo praqtikos pedagogebs aucileblad sWirdebaT myari, 
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Despite the fact that the theoretical material, which is presented in the educational field and is related to the 
educational process,  gives opportunity for professional develop, we meet problem such as ,sensible use of theoretical 
knowledge in practice which interferes quality of educational process  and attention should be paid to this issue, because 
development of educational process, pedagogical innovation and process of education depend on this issue, that finally 
determine effectiveness of  the system. 
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laSa gavaSelaSvili  
internet Ziebis algoriTmebi 
 
90-iani wlebidan, rodesac internet momxmarebelTa raodenobam TandaTanobiT daiwyo 
zrda, aucilebeli gaxda internetSi informaciis Ziebis algoriTmebis SemuSaveba. efeqturia 
Ziebis is algoriTmi, romelic gvTavazobs CvenTvis saWiro informacias msoflio qselSi 
arsebuli 11,5 miliardze meti veb-gverdidan. dReisaTvis mZlavr saZiebo sistemas gvTavazobs 
kompania gugli da misi rusuli analogi iandeqsi.  
 
1988 wels cernis laboratoriaSi ser tim berners lim axali proeqti wamoiwyo. 
proeqtis mTavari idea mdgomareobda iseTi internet gverdebis SeqmnaSi, romlebic  
erTmaneTTan hiperteqstuli bmulebis (link-ebis) meSveobiT iqnebodnen dakavSirebuli. 1992  
wels World Wide Web yvelasaTvis xelmisawvdomi gaxda. am droisTvis internetTan dakavSireba 
ukve telefonis kabeliT (Dial-Up-iT) iyo SesaZlebeli, rac uamrav adamians internetSi  
CarTvis saSualebas aZlevda. informaciis amxela masivSi orientireba sakmaod rTuli gaxda. 
pirveli saZiebo sistema iyo `Wandex~. dReisaTvis igi aRar arsebobs. igi 1993 wels Seqmna 
meTiu greim (ingl. Matthew Gray), masaCusetsis teqnologiuri universitetidan. am welsve 
Seiqmna saZiebo sistema `Aliweb~, romelic dRemde muSaobs. Tumca pirveli saZiebo sistema, 
romelic mTlianad `kiTxulobda~ veb gverdze ganTavsebul teqsts, iyo `WebCrawler~, romelic 
1994 wels gaeSva. misi winamorbedebisgan gansxvavebiT, igi nebismieri sakvanZo sityvebiT, 
nebismier saitze Zebnis saSualebas iZleoda. rac dReisaTvis TiTqmis yvela saZiebo 
sistemisTvis erTgvar standartadaa qceuli. 1994 wels gaeSva saZiebo sistema Lycos-ic,  
romelic karnegi  melonis universitetSi Seiqmna. male sxva saZiebo sistemebic gamoCndnen da 
daiwyes popularobisTvis brZola. eseni iyvnen Magellan, Excite, Infoseek, Inktomi, Northern Light, da 
AltaVista. aseve sakmaod popularuli iyo Yahoo!-c, Tumca im droisaTvs misi saZiebo funqcia 
mxolod veb direqtoriiT Semoifargleboda. mas ar SeeZlo sxva saitebis indeqsireba. 1998 
wels Seiqmna gugli, romelic dReisaTvis yvelaze popularuli saZiebo sistemaa. igi iyenebda 
da  iyenebs saitebis Sefasebis inovatorul funqcias, romelsac PageRank ewodeba. 2000 wels 
Yahoo!-m warmoadgina Ziebis servisi, romelic Inktomi saZiebo sistemis bazas iyenebda. Yahoo!-m  
SeiZina Inktomi daOverture (romelic flobda AlltheWeb-s da AltaVista-s) 2003 wels. 2004 wlamde 
Yahoo! guglis bazas iyenebda, 2004 wels ki man Tavisi saZiebo sistema Seqmna. 
SEO-s dros gasaTvaliswinebelia, Tu rogor muSaobs saZiebo sistema da rogor eZeben 
momxmareblebi. optimizacia pirvel rigSi moicavs veb-gverdis kontentisa da HTML kodis 
redaqtirebas, rac aucilebelia garkveuli sakvanZo sityvebis rangis gasazrdelad da yvela 
im barieris gasaqrobad, romelic saZiebo sistemebSi indeqsirebas uSlis xels. es aris 
procesi, rodesac veb-gverdisTvis gamoiyeneba iseTi struqtura, teqnologia da kontenti, rom 
saZiebo manqanebi xels uwyoben da veb-gverds aZleven maRal reitings garkveul sakvanZo 
sityvebze.  
guglis saZiebo sistema iyenebs algoriTms Pagerank. es aris veb bmulebis ranJirebis da 
analizis erTerTi algoriTmi. es algoriTmi gamoiyeneba erTmaneTTan hiperbmulebiT 
dakavSirebuli dokumentebis krebulebis mimarTebaSi da aniWebs maT garkveul cifrul 
maCvenebels 1-dan 10-mde, romelic aRniSnavs maT `mniSvnelobas~ da `avtoritetulobas~ sxva 
dokumentebTan SedarebiT. saerTod, es algoriTmi SeiZleba gamoyenebul iqnas ara mxolod 
veb gverdebisaTvis, aramed nebismieri saxis dokumentebis krebulTaTvis, romlebic 
dakavSirebulia erTmaneTTan urTierTmimarTvebiT. es aris veb gverdis `mniSvnelobis~ 
aRmniSvneli cifruli maCvenebeli. rac ufro metia Semomavali  bmuli, miT ufro maRali 
xdeba misi `mniSvneloba~. garda amisa, gverdis `wona~ ganisazRvreba masze mimmarTaviB gverdis 
`woniT~. Sesabamisad, PageRank aris gverdis `wonis~ kalkulaciis meTodi, masze mimmarTavi 
bmulebis `mniSvnelobis~ mixedviT (sur.1). 
pedagogTa kvalifikaciis amaRlebis quTaisis zonaluri instituti. respublikuri samecniero-meToduri konferencია 
„inovaciebi da tradiciebi Tanamedrove ganaTlebaSi~   
 








C gverds aqvs E gverdze maRali PageRank-i. miuxedavad imisa, rom mas aqvs naklebi 
mommarTavi bmulebi; isini gacilebiT maRali maCveneblis aris. veb damTvalierebeli (serferi) 
romelic SemTxveviTad irCevs gverdebs, E gverdze moxvdeba 8.1% SemTxvevaSi. maSin rodesac C 
an B gverdebis es maCvenebeli gacilebiT metia. B gverdis maCvenebeli maRalia imitom rom, 
mas gaaCnia uamravi mommarTavi (Semomavali) bmuli (anu misi misamarTi ganTavsebulia bevr 
sxva saitze). xolo C gverdis maRali maCvenebeli ganpirobebulia Tavis rigSi, gverdis 
maRali maCvenebliT. gverdi, rogorc aRiniSneba, ukavSirdeba sxva gverdebs, vinaidan mas ar 
aqvs gamavali bmulebi.       
guglis rusuli analogi _ iandeqsi iyenebs Ziebis algoriTms saxelad MatrixNet. es 
aris axali manqanuri swavlebis algoriTmi, romelic daaxloebiT 10 000 kriteriumis 
mixedviT afasebs saits da aniWebs mas sasargeblobis koeficients, rom moTxovnil 
informaciaze Sedegi iyos maqsimalurad sasargeblo. iandeqsma 2010 wels momxmarebels 
SesTavaza teqnologia saxelad Spectrum, romlis arsi mdgomareobs SemdegSi: Tu saZiebo 
sistemaze dasmuli kiTxva araerTgvarovania, is gamoiyenebs meTods rom gamoicnos 
momxmareblis moTxovna da am mizniT, mas SesTavazebs Ziebas, mis moTxovnil informaciaze 
sxva semantikuri formiT. garda amisa, MatrixNet iyenebs saitebis ranJirebis meTods, rodesac 
moxdeba moTxovna informaciaze. manqana iwyebs milionobiT veb-gverdis Semowmebas sxvadasxva 
serverebze. afasebs maT aqtualobasa da alagebs maT. bolos ki axdens ukve moZiebuli 
saitebis daxarisxebas zemoT naxsenebi kriteriumebis mixedviT da warudgens momxmarebels 
ranJirebuli veb-gverdebis sias. sadac saTaveSi iqneba is saiti romelsac yvelaze ufro 
sasargeblod CaTvlis sistema.   
unda aRiniSnos is faqti, rom Zieba xdeba drois realur reJimSi, swrafad, wamebSi. 
cxadia Ziebis algoriTmebi yoveldRiurad ganicdian modifikacias, ixvewebian da xdebian 
ufro `Wkvianebi~. sabolood, mivalT xelovnuri inteleqtis mqone saZiebo sistemaze, romelic 
gaigebs moTxovnis azrs da SemogvTavazebs 90-100%-iT sasargeblo internet-resurss.  
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in 90's, when the number of the Internet users has gradually started to grow . It was necessary to develop 
algorithms for searching information on the Internet . Efficient search algorithm, which provides us with the necessary 
information on the World Wide Web 11.5 billion over the web - page. At present, the system provides a powerful search 
engine company Google and its Russian analogue Yandeks 
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informaciuli da sakomunikacio teqnologiebis gamoyeneba bunebismetyvelebaSi 
 
  informaciuli da sakomunikacio teqnologiebis (ist) gareSe dRes warmoudgenelia 
progresi sazogadoebrivi moRvaweobis nebismier sferoSi. Sesabamisi infrastruqturis 
ganviTareba, informaciuli sazogadoebis Seqmna da sazogadoebis sxva wevrebTan erTad, 
msoflio informaciul sivrceSi aqtiurad CarTva, maswavleblebisaTvisac prioritetul 
amocanad aris miCneuli. am amocanis warmatebiT gadaWras gadamwyveti mniSvneloba aqvs. am 
saganma ara mxolod teqnikuri unar-Cvevebi unda SesZinos moswavles, aramed Seqmnas 
xelsayreli pirobebi erovnuli da zogadsakacobrio Rirebulebebis matarebeli, Tavisufali 
pirovnebis Camosayalibeblad.  
   
     saswavlo procesSi informaciuli da sakomunikacio teqnologiebis gamoyeneba xels 
uwyobs saganTa Soris kavSirebis warmoCenas. es gansakuTrebiT mniSvnelovania CemTvis, 
rogorc bunebismetyvelebis maswavleblisaTvis. sabunebismetyvelo mecnierebebis mizania, 
ganuviTaros moswavleebs kvlevis unar-Cvevebi. gaacnos mas samyaros universaluri kanonebi, 
auxsnas mis garSemo mimdinare movlenebi. 
 Tanamedrove zogadsaganmanaTleblo standarti gulisxmobs moswavlis aRWurvas im 
codniTa da unar-CvevebiT, romlebic mas saSualebas miscems, alRo auRos kacobriobis swraf 
progress, gamoiyenos Tanamedrove mecnierebis miRwevebi, gaxdes sazogadoebis srulfasovani 
wevri. codnis pasiuri mimRebidan moswavle unda Camoyalibdes aqtiur Semmecneblad, romelic 
SeZlebs miRebuli codna gamoiyenos, rogor profesiuli warmatebis misaRwevad, aseve 
sazogadoebis sasikeTod.  
  imisaTvis, raTa sabunebismetyvelo mecnierebebis swavlebam daakmayofilos aRniSnuli 
kriteriumebi, saWiroa moswavles: 
 gauCndes interesi garemomcveli samyaros kvlevis, siaxleTa aRmoCenisa da Secnobis 
mimarT; 
 ganuviTardes bunebismetyvelisaTvis saWiro elementaruli kvleva-ZiebiTi unar-Cvevebi da 
SeZlos maTi sxvadasxva situaciaSi gamoyeneba; 
 gacnobierebuli hqondes samyaroSi mimdinare procesebis erTianoba; 
 Camouyalibdes garemomcvel samyaroze zrunvis unar-Cvevebi; 
 gamoumuSavdes kritikuli azrovnebisa da komunikaciis unari; 
 ganuviTardes TviTSefasebis da TviTkontrolis, gansxvavebuli azris mosmenisa da 
Sefasebis unari, SeeZlos sazogadoebaSi Tavisi adgilis gansazRvra; 
 mieces jansaRi da usafrTxo cxovrebis wesis dauflebis SesaZlebloba; 
 gacnobierebuli hqondes mecnierebis roli kacobriobis progresSi; 
 gaazrebuli hqondes kacobriobis ganviTarebis procesSi, adamianTa TanamSromlobis 
aucilebloba. 
Tanamedrove ganaTlebis sferoSi swavla-swavleba ganixileba, rogorc procesi, 
romlis drosac ubralod codnis gadacema ki ar xdeba, aramed codna konstruirdeba Tavad 
moswavlis mier, socialuri garemos xelSewyobiT. rogor gamoviyenoT Tanamedrove 
teqnologiebi swavlis Sedegis gasaumjobeseblad? _ XXI saukunis skola iZleva axal ideebsa 
da resursebs maswavleblebisaTvis. 
swavla aris gaazrebuli kompetenciebis Camoyalibebis procesi. gansakuTrebiT 
mniSvnelovania, es gamocdileba moswavlis interesebs Seesabamebodes da xels uwyobdes 
aqtiur swavlas. aqedan gamomdinare, saswavlo procesSi fokusi gadatanili unda iyos iseTi 
garemos Seqmnaze, romelic codnis konstruirebis process daexmareba. amgvar garemoSi 
moswavles _ kvlevisa da eqsperimentis saSualebiT, unda mieces stimuli, damoukideblad 
ipovos problemis gadaWris gzebi. igi unda waxalisdes, raTa dasvas SekiTxvebi, Seiswavlos 
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da erTmaneTTan daakavSiros sxvadasxva obieqti, an erTi da igive obieqti warmoidginos 
sxvadasxvagvarad; muSaobis procesSi Camoayalibos da warmoadginos argumentebi. 
  codnis konstruirebisTvis xelSemwyobi saswavlo garemos erT-erTi mniSvnelovani 
komponentia informaciuli da sakomunikacio teqnologiebi (ist). garda imisa, rom ist xels 
uwyobs moswavlis motivaciis amaRlebas, igi saSualebas iZleva, saswavlo procesi droSic 
da sivrceSic gascdes saklaso oTaxis farglebs da gaxdes maqsimalurad Ria. sakomunikacio 
teqnologiebis daxmarebiT, moswavles da maswavlebels SeuZliaT moipovon realuri 
monacemebi, romlebic saWiroa codnis gasaRrmaveblad aseve SeuZliaT saswavlo procesSi 
CarTon is pirovnebebi, romlebsac uSualo kavSiri ar aqvT mimdinare saswavlo aqtivobasTan 
(magaliTad, kolegebi sxva skolebidan, samecniero wreebis warmomadgenlebi da isini, vinc 
analogiur problemebze muSaoben). 
 codnis konstruirebis dros mniSvnelovania, rom axali cnebis, obieqtis, Tu 
proceduris Semotana da aTviseba moxdes realistur konteqstSi. es ki arc ise martivia. 
realuri viTarebis gadmotana saklaso garemoSi yovelTvis ar aris SesaZlebeli. amis 
magaliTia TvalsaCinoebebisa da laboratoriuli cdebis gamoyeneba saswavlo procesSi. 
garda imisa, rom es yovelive materialur resursebs moiTxovs, aseTi saSualebebis 
daxmarebiT, SesaZlebelia mxolod Zalian SezRuduli raodenobis da mcire masStabis mqone 
movlenebis realizacia. swored am problemis gadaWras emsaxureba simulaciis tipis 
saganmanaTleblo kompiuteruli programebi. simulaciis tipis programuli uzrunvelyofa 
realuri movlenebis imitacias axdens. igi saSualebas aZlevs momxmarebels, Seiswavlos 
movlena _ realur viTarebaSi masze dakvirvebis gareSe. ufro metic, dakvirvebis procesi 
SesaZlebelia imdenjer ganmeordes, ramdenjerac aucilebeli iqneba. es gansakuTrebiT 
mniSvnelovania iseT sferoebSi, romlebSic realuri eqsperimentis Catareba da misi 
mravaljeradi ganmeoreba rTulia da zogjer SeuZlebelic (magaliTad, ekonomikaSi, 
socialur mecnierebebSi, biologiaSi). vizualuri dakvirvebis gamartivebis garda, 
simulaciur programul uzrunvelyofas is upiratesobac aqvs, rom misi saSualebiT 
SesaZlebelia raodenobrivi parametrebis aRnusxva da maTi gamoyeneba movlenis ukeT 
Sesaswavlad. saswavlo procesSi simulaciis tipis kompiuteruli programebis gamoyenebas  
gaaCnia Semdegi upiratesobebi:     
 movlenis Seswavla realur viTarebaSi, dakvirvebis gareSe; 
 ganmeorebadoba _ SesaZlebelia SezRudvis gareSe, movlenis simulacia / ganmeoreba; 
 parametrebis cvlilebis saSualeba _ SesaZlebelia parametrebis iseTi cvlileba, rac 
realobaSi xSirad Zalian rTuli, an SeuZlebelia; 
 monacemebis aRnusxva _ realuri movlenis, an laboratoriuli eqsperimentis 
Catarebisas, monacemebis aRwera moiTxovs specialur saSualebebs da sakmaod Sromatevadia. 
es ki Zalian gaadvilebulia kompoiuteruli simulaciebis gamoyenebis dros; 
 usafrTxoeba _ laboratoriuli cdebi da realur movlenebze dakvirveba zogjer 
garkveul risks ukavSirdeba. 
CamoTvlili upiratesobebis miuxedavad, SevniSnavT, rom amgvar programul 
uzrunvelyofas  mxolod damxmare daniSnuleba aqvs da igi mTlianad ver Secvlis realur 
eqsperimentsa Tu realur movlenaze dakvirvebas. es ukanaskneli Zalian mniSvnelovania 
moswavlis kvleviTi unar-Cvevebis ganviTarebisaTvis.    
 is, Tu rogor iyenebs moswavle saswavlo procesSi ist-instrumentebs, iseve 
mniSvnelovania, rogorc TviT es instrumentebi. isini yvelaze efeqturia maSin, rodesac 
integrirebulia moswavlis mier sakuTari codnis konstruirebasTan dakavSirebul 
aqtivobasTan. amasTan, codnis konstruirebis procesi ar unda Seferxdes moswavlis (iseve, 
rogorc maswavleblis) arasakmarisi kompetenciis gamo. mas unda SeeZlos ara mxolod 
pedagogis mier miTiTebuli ist-saSualebebis gamoyeneba, aramed amocanis Sesaferisi 
instrumentebis damoukideblad SerCevac. moswavlem unda gansazRvros, saWiroa ist-
saSualebis gamoyeneba, Tu problemis gadaWra ufro advilia kompiuteris gareSe (magaliTad, 
ubralo furcliTa da fanqriT). 
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 informaciuli da sakomunikacio teqnologiebis gamoyenebis kompetenciebi SeiZleba 
daiyos sam doned: 
1. samomxmareblo kompiuteruli programebis codna im doneze, rom moswavles SeeZlos 
miTiTebuli instrumentis gamoyeneba masalis dasamuSaveblad. magaliTad, teqstis Setana da 
Senaxva, suraTis Casma dokumentSi, ricxviTi monacemebis Setana da martivi gamoTvlebis 
Catareba winaswar miTiTebuli sqemis mixedviT; 
2. miTiTebuli instrumentis saSualebiT martivi modelis damoukideblad Seqmnis unari. 
magaliTad, grafikiT gamdidrebuli teqsturi masalis Seqmnisas, dizainis damoukideblad 
mofiqreba da realizacia; monacemebis organizebis Sesaferisi formis mofiqreba da 
realizacia miTiTebuli instrumentebis gamoyenebiT (magaliTad cxrilis, diagramis, grafikis 
Sedgena); 
3. problemis gadaWrisas Sesaferisi ist-saSualebis damoukidebeli SerCeva da gamoyeneba, 
programuli uzrunvelyofis mocemuli amocanisadmi adeqvaturobis gansazRvra, magaliTad, 
imis gansazRvra, Tu monacemebis Senaxvis da damuSavebis dros romeli ukeTesia _ ubralo 
eleqtronuli cxrili Tu monacemTa baza; grafikuli masalis damuSavebis dros, romeli 
grafikuli redaqtoris gamoyeneba sjobs, an saerTod, saWiroa Tu ara mocemul SemTxvevaSi 
grafikuli masalis gamoyeneba; prezentaciis Seqmnisas ra doziT aris ukeTesi vizualuri 
efeqtebis gamoyeneba, ise, rom aman ar moaxdinos ZiriTadi sakiTxidan yuradRebis gadatana. 
  instrumentis gamoyenebam moswavles dafiqrebisa da gaazrebisaken unda ubiZgos. 
aRniSnulma aqtivobam mas swavlis ganwyoba unda Seuqmnas: ra SeuZlia aRmoaCinos? ra 
kavSirebs xedavs? ra daskvnis gamotana SeuZlia? rogor axsnis axal aRmoCenas? instrumentis 
gamoyeneba unda efuZnebodes moswavlis codnasa da unarebs: ist-saSualebebis gamoyenebis 
sawyis etapze, moswavlem misi saSualebiT unda moaxdinos imis realizacia, rac ukve icis. 
instrumentis daxmarebiT unda moxdes realur viTarebasTan kavSiris warmoCena da gaazreba. 
is xels unda uwyobdes TanamSromlobiTi saxis aqtivobebis organizebas da rac Zalian 
mniSvnelovania, ist-saSualebebis gamoyenebisas moswavles unda mieces rac SeiZleba, cota 
miTiTeba: sasurvelia, igi aRmoCenis gziT daeuflos ist-saSualebebis funqcionaluri 
elementebis gamoyenebas. es xels uwyobs aqtiur azrovnebas, aRmoCenis unaris Camoyalibebas 
da amasTanave, ist-kompetenciebis ganviTarebas. 
 saswavlo procesis kidev erTi mniSvnelovani sfero, romelSic SesaZlebelia 
informaciuli da sakomunikacio teqnologiebis efeqturi gamoyeneba, aris Sefaseba. 
 Sefasebis procesis avtomatizacia moicavs moswavlis Sefasebas standartuli testuri 
davalebebis gamoyenebiT. amgvari davalebebis Seqmna SesaZlebelia rogorc gavrcelebuli 
saofise programebis daxmarebiT, aseve specialuri testuri davalebebis Sesaqmneli 
kompiuteruli programebis gamoyenebiT. isini saSualebas iZleva, Seiqmnas monacemTa baza, 
romelSic testuri davalebebi struqturizebuli saxiT inaxeba. bevri programuli 
uzrunvelyofa aseve iZleva Sefasebis Sedegebis analizis saSualebas, rac Zalian 
mniSvnelovania ganmsazRvreli Sefasebis dros. analizis Sedegebis safuZvelze maswavlebels 
SeuZlia moaxdinos strategiis koreqcia moswavlis Zlieri da susti mxareebis mixedviT. 
  samyaros, romelic Cvens irgvliv arsebobs da romlis nawilic Cven varT, bunebas 
vuwodebT. buneba Cvenamdec arsebobda da Cvens Semdegac iarsebebs. Cvens Tvalwin bevri ram 
xdeba. zogs vakvirdebiT, zogs ubralod vamCnevT. zogis Sesaxeb sxvisgan, an sainformacio 
wyaroebidan (radio, televizia, kompiuteri) gvesmis. swored aq vxedav kompiuteris udides 
rols informaciis moZiebisa da gadamuSavebis sakiTxSi. aris informaciis nawili, romelic 
axlobeli da gasagebia yvela asakis adamianisaTvis. gvesmis, vuyurebT, movipovebT, dRes Rame 
cvlis, Semodgomas zamTari, zamTars _ gazafxuli da a. S. wvims, Tovs, mziani amindia, qari 
uberavs. yvelaferi mowesrigebulia _ garkveuli wesrigiT mimdinareobs. msgavsi movlenebis 
Seswavlis dros advilia moswavlis warmodgeniTi unaris ganviTareba. vTxovT, gaixsenon esa 
Tu is movlena da CamogviTvalon. pasuxic ar daayovnebs da gvesmis: mze anaTebs, wvims, Tovs, 
miwisZvraa, wyaldidobaa, mewyeri Camowva, xanZari gaCnda... Tu igive SekiTxvas davsvamT da 
internetis daxmarebiT moZiebul masalas davurTavT, pirvel rigSi moswavleebis 
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gafarToebul da interesiT momziral Tvalebs vxedavT. bunebas gaaCnia udidesi Zala. mas 
ayvavebasa da aRzevebasTan erTad, SeuZlia mravali damangreveli maxe daugos dedamiwas da 
masze mcxovreb adamianebs. Tu bunebas ar movufrTxildebiT, TviTonac ar dagvindobs. axla 
warmogidgenT ramdenime fotos, romelic naTlad afiqsirebs, Tu ra daundobeli SeiZleba 
iyos buneba! 
  vTxov, moswavleebs, gauziaron erTmaneTs STabeWdilebebi nanaxis Sesaxeb, gamoTqvan 
azri adamianisa da bunebis gavlenaze erTmaneTis mimarT. adamianisa da bunebis urTierToba 
Cvens planetaze, adamianis gaCenis dRidan iwyeba. is gavlenas axdenda da axlac axdens 
garemomcvel bunebaze. Tavdapirvelad, adamiani uZluri iyo da Sesabamisad, misi gavlenac 
umniSvnelo. dedamiwis mosaxleobis raodenobrivma zrdam mecnierebisa da teqnikis 
ganviTarebam adamians bunebrivi resursebis gamoyeneba gauadvila, cxovrebis pirobebi 
gaumjobesda, Seicvala planetis pirveladi saxe. sasikeTo cvlilebebTan erTad, Tavi iCina 
uaryofiTma movlenebmac. Seicvala haerSi Jangbadis raodenoba, dabinZurda mdinareebi, 
zRvebi, okeaneebi. aris movlenebi, romlebsac adamiani ver akontrolebs, aq arafris gakeTeba 
ar SeiZleba, Tumca, aris movlenebi, romelTa Tavidan acileba SesaZlebelia. moswavle iwyebs 
fiqrs, rogor SeiZleba vuSveloT planetas.     
sagani bunebismetyveleba zustad Seesabameba erovnuli saswavlo gegmis moTxovnebs, 
efuZneba masSi gaweril meTodikur orientirebs da prioritetebs, iZleva dawyebiT safexurze 
bunebismetyvelebaSi integrirebuli mimarTulebebis Sedegebis miRwevis SesaZleblobas, 
exmareba moswavles sabunebismetyvelo mecnierebis SeswavlisaTvis unar-Cvevebis 
ganviTarebaSi. aCvevs moswavles damoukidebel muSaobas, exmareba informaciis mopovebaSi da 
mis sworad gagebaSi. informaciuli da sakomunikacio teqnologiebis gamoyeneba xels uwyobs 
SemoqmedebiTobisa da inovaciuri midgomebis ganviTarebas, rac Zalze mniSvnelovania 
problemebze dafuZnebuli konstruqtivistuli saklaso garemos Sesaqmnelad, raTa moswavlem 
miRebuli codnis gamoyenebiT, axsnas movlenaTa arsi.    
garda imisa, rom ist-is gamoyeneba moswavleebs exmareba sxvadasxva saswavlo sagniT 
gaTvaliswinebuli Sedegebis miRwevaSi, igi xels uwyobs TviT ist-Tan dakavSirebuli 
kompetenciebis ganviTarebasac. es ki mniSvnelovania Tanamedrove cxovrebaSi, aucilebeli 
cifruli wignierebis SesaZenad. SeiZleba iTqvas, rom dRes cifruli, iseve, rogorc 
raodenobrivi wigniereba, aranakleb mniSvnelovania, vidre wigniereba tradiciuli gagebiT. 
amgvarad, dawyebiT safexurze, ist-is gamoyenebisas, aranaklebi yuradReba unda mieqces iseTi 
kompetenciebis Camoyalibebasa da ganviTarebas, rogoricaa kompiuteris Setana-gamotanis 
mowyobilobebis gamoyeneba (klaviatura, Tagvi, ekrani); cifruli mowyobilobisa Tu 
eleqtronuli resursis parametrebis gaazreba (magaliTad, mexsiereba, ferebis raodenoba, 
saWiro aparatuli resursebi); cifruli mowyobilobis muSaobis principebisa da informaciis 
Senaxva, damuSaveba da misi gadacemis Sesaxeb warmodgenis Seqmna. 
  swavlis procesSi informaciuli da sakomunikacio teqnologiebis gamoyeneba xels 
uwyobs moswavleTa motivaciis zrdas. garda imisa, rom ist-is gamoyenebiT SesaZlebelia 
ufro mdidari, mravalferovani da dinamiuri saswavlo masalis Seqmna da gamoyeneba, misi 
saSualebiT SesaZlebelia, saswavlo Sinaarsi gavxadoT interaqtiuli. Sedegad, moswavle 
informaciis pasiuri mimRebi ki ar aris, aramed mas Tavad SeuZlia saswavlo Sinaarsis 
rogorc modificireba, aseve Seqmna. yovelive es ki srulad Seesabameba saswavlo 
procesisadmi Tanamedrove, konstruqtivistur midgomas, romelic iTvaliswinebs codnis 
mignebasa da Seqmnas TviT moswavlis mier.   
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 Information and communication technologies, it is impossible to progress in any field of public life. The 
development of infrastructure, creation of information society and other members of society , the global information system 
is involved , the teacher is a priority. ICT training helps to highlight the connections between things. 
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cotne margvelaSvili  
 
 
„ISP“ (In-System Programing) programirebis gamoyenebis upiratesoba obieqtis sivrculad 
aRqmis programuli uzrunvelyofis SemuSavebis procesSi. 
 
 
statiaSi ganxilulia „ISP“  programirebis teqnologiis gamoyenebis upiratesoba  da  
misi gamoyeneba  obieqtis sivrculad aRqmis programuli uzrunvelyofis SemuSavebisas. 
kerZod, programirebisa da testirebis procesebis gaerTianebis SesaZlebloba. „ISP“ (In-System 
Programing)   teqnologia SesaZleblobas iZleva davaprogramoT komponentebi, uSualod awyobis 
procesSi, rac amartivebs modelis agebis process. 
 
  
 `ISP“  programireba xelmisawvdomia sxvadasxva logikur programirebad 
mowyobilobebze, mikrokontrolerebze da sxva CaSenebul mowyobilobebze, romelic 
uzrunvelyofs sistemis muSaobas. „ISP“ programireba nebismier fizikur arqiteqturas aZlevs 
programuli uzrunvelyofis sawyis algoriTms, romelze daSenebiTac iqmneba mTliani muSa 
operaciuli sistema. am sistemas mravalmxrivi praqtikuli gamoyeneba aqvs, pirvel rigSi, mas 
iyenebs Tavad mwarmoebeli, mowyobilobis testirebisaTvis, rac srulyofili 
mikrokontroleris Seqmnis saSualebas aZlevs. „ISP“ programirebas praqtikuli gamoyeneba 
Cems 3 ganzomilebian kubSic aqvs, rac mexmareba `obieqtis sivrculad aRqmis programuli 
uzrunvelyofis SemuSavebaSi~. programuli maxasiaTeblebi dawerilia `C~ enaze da 
kompilirdeba `Open-Source~ kompiliatoriT „AVR-Gcc~-ze. Ees aris erT-erTi mizezi imisa, Tu 
ratom viyeneb ATMEL AVR mikrokontrolers. PIC seriis mikrokontrolerebic optimaluri 
SesaZleblobisaa, magram umetesoba `C~-is kompiliatorebi masze Zviri fasiania da ufaso 
versiebi SezRudulia kodis zomaSi. `AVR~-Si CaSenebuli programuli algoriTmi Seicavs or 
komponents: Interupt Routine  da animaciur efeqtebs. kavSiri maT Soris xdeba masivSi. es masivi 
ikavebs cal-calke aRebuli diodis (LED) statuss. am momentisaTvis me mas movixsenieb kubis 
masivad. kubis masivi Sedgeba 8*8 mocemuli baitisagan da TiToeuli baiti Tavismxriv 8 bitis 
informacias ikavebs. logikurad es masivi Cven gvaZlevs kubis `cifrulad aRqmis~ saSualebas, 
romelSic amoikiTxeba kubis siganis, simaRlis da sigrZis statusebi. 
unsigned char cube [8][8];   “Interupt Routine”-Si igulisxmeba, kubis masivSi asaxuli informaciis 
gamotana drois gansxvavebul intervalSi (POV optikuri iluzia). rac Seexeba masivSi asaxul 
informacias, TiToeuli elementi ikavebs LED-is or ZiriTad statuss 1 an 0 (anTebuli an 
Camqrali). mikrokontrolerebTan muSaobisas kodis zomas gadamwyveti mniSvneloba aqvs, 
amisaTvis gamoyenebuli maqvs CanawerTa biblioTekebi, romlebsac mTavari main() funqcia 
iZaxebs sxvadasxva CanawerSi. pirvel rigSi rac unda gavakeToT ATmega-ze CatvirTvis Semdeg, 
es aris funqciis ioinit()-is gamoZaxeba. es funqcia IO Pportebs aZlevs mniSvnelobebs, 
gansazRvravs Timer-s, Interupt Routine-s da serialebs Soris kavSirs. yvela IO Pports ATmega-ze 
aqvs Tavisi daniSnuleba.   
teqnologiis mTavar upiratesobas warmoadgens programirebisa da testirebis 
procesebis gaerTianebis SesaZlebloba. „ISP“ (In-System Programing)   teqnologia SesaZleblobas 
iZleva davaprogramoT komponentebi _ uSualod awyobis procesSi, rac amartivebs modelis 
agebis process. 
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„ISP“ (In-System Programing) programming the use of the advantages of object spatial perception 




Advantage of technology is possibility to associate programming process and testing by producing, except a 
separate phase of components’ programming before final assembly. The technology also allows producers o to do without 
beforehand programmed components, In the process of producing. It allows to reduce the cost of production and to make 
changes to programmable part of the device without stopping production. Practical use of „ISP“programming has my three 
dimensional cube, which helps in the developing spatial object perception of software. The software features are wrote on 
‘C’ language and is compiled by ‘Open-Source’ compiler on „AVR-Gcc“. This is one of the reasons why we use ATMEL 
AVR microcontroller.  
 
sahaero navigaciis quTaisis obieqtis qselis administratori.    
saqarTvelos teqnikuri universiteti  
Administrator of LTD Air Navigation Network 
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mxedvelobiTi iluziebis Seqmnis sakiTxebi 
 
Cemi mizani iyo Semeqmna obieqti, romelzec aparaturuli da programuli 
uzrunvelyofis saSualebiT SevZlebdi, masze arsebuli gamosaxulebebi yofiliyo sivrculad 
aRqmadi. gamosaxulebis sivrculad aRsaqmelad gamoviyene `manaTobeli diodebi~ (LED-light-
emiting diode), romelTa garkveuli wesiT gadaerTebiT miviRe 3D LED Display   anu LED kubi, 
romelic kontroldeba `funqcionaluri~ da `AVR~dafebiT aparaturul doneze, xolo am 
yvelafers marTavs C enaze dawerili programuli kodi 
 
 
adamianis Tvals SeuZlia nebismier obieqtis sivrculad aRqma. Cemi mizani iyo Semeqmna 
obieqti, romelzec aparaturuli da programuli uzrunvelyofiT SevZlebdi sivrculad 
aRqmadi obieqtebis Seqmnas. gamosaxulebis sivrculad aRsaqmelad gamoviyene `mnaTobi 
diodebi~ (LED Light-Emiting Diode) romelTa garkveuli wesiT gadaerTebiT miviRe 
samganzomilebiani kubi, romelic kontroldeba `funqcionaluri~ da `AVR~ dafebiT 
aparaturul doneze, xolo Tavis mxriv, am yvelafers marTavs C-i enaze dawerili 
programuli kodi.    
LED Cube-i LED ekranis msgavsia, magram mas damatebiT aqvs mesame ganzomileba, riTac 
gamoixateba misi gansakuTrebuloba da qmnis 3D efeqts. LED ekranis SemTxvevaSi 
mniSvnelovania fiqselebi erTmaneTis gverdiT mWidrod iyvnen ganlagebulni, rac Cvenebis 
xarisxze aisaxeba. xolo LED Cube-is SemTxvevaSi saWiroa svetebs Soris xedavde 
gamosaxulebas, amisaTvis meti daSorebaa saWiro LED naTurebs Soris (Voxel). Cveulebriv 
monitorTan SedarebiT, gamosaxulebas ra Tqma unda, naklebi xarisxi aqvs, magram rac 
mTavaria, mas aqvs 3D efeqti. LED disflei  8*8 fiqseliT saWiroebs mxolod 64 LED naTuras, 
xolo LED Cube-i 8*8*8-ze saWiroebs 512 LED naTuras, rac Sromatevads xdis Cube-is awyobas. 
512 naTuridan gamomdinare saWiroa TiToeul Voxel-ze gvqondes kontroli, romelic LED 
naTurebis catode  da anode-is fexebis garkveuli wesis gadaerTebiT `funqcionaluri~ da `AVR~ 
dafebiT imarTeba. LED Cube-i Sedgeba 8 fenisgan, TiToeuli fena SeerTebulia 
`funqcionalur~ dafaze arsebul tranzistorTan, romliTac rTavs da gamorTavs wreds 
yovel fenaze. e. i. TiToeuli fena cal-calke kontrolirebadia, romelsac tranzistori 
akontrolebs. aqedan daskvna: im 64 Voxel-is marTva SegviZlia, romlis fenac aris moniSnuli. 
fenidan fenaze gadasvla xdeba Zalian swrafad, romelic gamosaxulebis sruli suraTis 
warmosaxvis saSualebas gvaZlevs. mimdinare fenis 64 Voxel-is statusi `funqcionalur~ dafaze 
arsebul trigerebSi inaxeba, romelsac Tavis mxriv `AVR~ dafa marTavs. `AVR~ dafaze ki 
mTavari komponontebi aris ATmel Atmega32 seriis mikrokontroleri. es aris 8 bitiani 
mikrokontroleri 32 kb-iani mexsierebiT da 2 kb operatiuli mexsierebiT. Atmega32 aqvs 4 
porti Port A, Port B, Port C, Port D. Port A dakavSirebulia Data Bus-Tan trigerebis masivTan. Port B  
dakavSirebulia tranzistorebis wyvilTan, romlebic Sesabamisad marTaven Cube-is fenebs.  ISP 
programirebis gamoyenebiT xdeba Atmega32-ze programis Cawera, romlis mixedviTac imarTeba 
es TiToeuli porti, romelic Tavis mxriv marTavs `funqcionalur~ dafas da saerTo jamSi, 
LED Cube-is TiToeul Voxel-s, romlis ganaTebiT miviRebT programulad gaweril efeqtebs.   
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LED Cube-with devices (SDU) programmed algorithms allow to create big variety effects and to operate 
according to the program a large number of light elements. SDU with linear (smooth) management of brightness, 
unlike SDU with discrete management of brightness, demand application separate hardware ShIM-kontrollera on each 
canal. Therefore complexity of such device increases in proportion to number of light elements. In this work it is 
consideredsuch light-emitting diode cube? It is a cube on which all volume light-emitting diodes are located. And each 
light-emitting diode (it is possible color) - copes separately. By means of a light-emitting diode cube it is possible to 
create various light shows and animation. The light-emitting diode cube can display various light animation which is 
already programmed in is mute. Difficult schemes 3Д light-emitting diode cubes even can display various volume 
words and inscriptions. In other words the light-emitting diode cube in essence is the volume monitor, only with low 
permission which allows to display spatial structures and graphics. in given the project 3D of a light-emitting diode 
cube (LED Cube) with a matrix 8х8х8 Is represented to a subject. 
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caca namCevaZe, givi lobJaniZe 
 
axali teqnologiebis gamoyeneba swavlebis procesSi  
  
statiaSi ganxilulia kompaniis Mimio interaqtiuli mowyobilobebis integrirebuli 
kompleqtis MimioClassroom Semadgeneli mowyobilobebi. aRniSnulia, rom swavlebis procesSi 
axali teqnologiebis danergva principulad cvlis swavlebis meTodologias, uzrunvelyofs 
TiToeuli moswavlis dainteresebasa da CarTulobas mecadineobis msvlelobaSi. 
inteleqtualuri teqnologiebis gamoyeneba maswavleblebs sakuTari ideebis realizaciis 
saSualebas aZlevT. 
 
yovelwliurad sul ufro metad izrdeba informaciuli da sakomunikacio 
teqnologiebis roli swavlebis procesSi. Cvens qveyanaSi dRis wesrigSi dgas sakiTxi imis 
Sesaxeb, rom SemecnebiTi procesi moswavleebisaTvis gaxdes rac SeiZleba saintereso, 
mravalferovani da saxaliso. am mizniT, ganaTlebis saministro axdens skolebis aRWurvas 
sxvadasxva saxis axali teqnologiuri produqtiT. 
statiaSi ganxilulia erT-erTi axali teqnologiuri produqti _ interaqtiuli 
mowyobilobebis integrirebuli kompleqti MimioClassroom. igi Seqmnilia 2010 wels amerikuli 
kompaniis DYMO/Mimio mier. kompleqtis SemadgenlobaSi Sedis: interaqtiuli sadgami 
MimioTeach, dafaze mimdinare procesis aslis Camweri MimioCapture, gamosaxulebis aslis 
dafaze gadamtani mowyobiloba MimioView, planSeti MimioPad da testirebis avtomatizatori 
MimiVote. kompleqtis TiToeuli mowyobiloba damoukidebel mowyobilobas warmoadgens, 
magram maTi gaerTianeba SesaZlebelia specialuri programuli uzrunvelyofis Mimiostudio 
saSualebiT, rac momxmarebels aZlevs damatebiT SesaZleblobebs. 
MimioClassroom-is yvelaze mTavari da popularuli mowyobiloba aris interaqtiuli 
sadgami MimioTeach (sur. 1). igi Cveulebrivi interaqtiuli dafisagan gansxvaveba imiT, rom 
misTvis dafas momxmarebeli arCevs. interaqtiul sadgams SeuZlia interaqtiul dafad 
gardaqmnas nebismieri myari da swori zedapiri: dafa (sasurvelia, magram araa aucilebeli 
TeTri feris), kedlis nawili, didi magida, iataki da sxva. sadgams amagreben misTvis SerCeul 
zedapirze. igi muSaobs horizontisadmi nebismieri kuTxiT damagrebisas. sadgami SeerTebulia 
kompiuterTan da proeqtorTan, rac gadaaqcevs mas srul interaqtiul sistemad. programuli 
uzrunvelyofa iZleva mimzidveli, moswavleze orientirebuli, interaqtiuli gavkveTilis 
Catarebis saSualebas. 
sadgami MimioTeach komfortulia xelSi dasaWerad. advilad gadasatania saklaso 
oTaxebSi. interaqtiuli sadgamiT SegiZliaT: 
 kompiuterSi SeinaxoT dafaze da- werili SeniSvnebi da naxazebi; 
bis importireba Ms PowerPoint-idan da  moaxdinoT arsebuli gakveTile-
Adobe Acrobat-idan; 
 rodesac mogesurvebaT, kompiu- terSi SeinaxoT video gakveTilebi; 
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sur. 1. sadgami MimioTeach 
 
interaqtiuli sadgamis CarTvis Semdeg ekranze gamoitaneba Semdegi panelebi: MimioStudio 
Tools, MimioStudio Gallery, MimioStudio Notebook. 
paneli MimioStudio Tools uzrunvelyofs interaqtiul xelsawyoebs informaciis Seqmnisa da 
cvlilebisaTvis. 
paneli MimioStudio Gallery Seicavs elementebs, romlebic SesaZlebelia gamoviyenoT 
gakveTilebisa da prezentaciebis SeqmnisaTvis, rogoricaa suraTebi, Sablonebi, filmebi da 
sxva. SesaZlebelia panelis gadawyoba sakuTari elementebis damatebiT. igi Seicavs 4 mTavar 
folders: ekranis SeniSvnebi, importirebuli Sinaarsis paketi, SekiTxvebi da Sedegebi, 
galerea. 
ekranis SeniSvnebis folderi Seicavs ekranis yvela Senaxul SeniSvnas. 
importirebuli Sinaarsis paketi Seicavs importirebul Sinaars, Tu igi ar aris 
damatebuli folderze _ Gallery. 
SekiTxvebisa da Sedegebis folderi Seicavs sxvadasxva obieqtebs, romelTaTvisac 
iyenebs mowyobilobas _ MomioVobe. 
folderi _ Gallery Seicavs sxvadasxva saxis folderebs. magaliTad, rogoricaa 
geografiis, maTematikis da a.S. yoveli folderi SeiZleba Seicavdes 5 saxis obieqts: 
1) Images _ Seicavs suraTebs da grafikebs; 
2) Tamplates _ Seicavs fonebs; 
3) Multimedia _ Seicavs filmebs, animaciebs da simRerebs; 
4) Questions and Results _ Seicavs obieqtebs MimoVote-is Sedegebis CvenebisaTvis; 
5) Lessons _ Seicavs gakveTilebs, romlebic Seqmnilia MimioStudio Notebook-is mier da 
importirebul failebs. 
paneli MimioStudio Notebook Sedgeba menius punqtebisagan: File, View, Insert, Format, Tools, Help. 
punqti File saSualebas iZleba gaxsnaT, SeinaxoT da SeqmnaT axali gakveTili; 
SesaZlebelia dabeWdoT gverdi da sxva. 
punqtiT Edit SesaZlebelia, Secdomis daSvebis SemTxvevaSi, uaryoT moqmedeba; amoWraT, 
moaxdinoT kopireba, CasvaT, waSaloT da moniSnoT obieqtebi. 
punqti Insert saSualebas iZleva daamatoT gakveTils suraTebi da sxva failebi; SexvideT 
internetSi. 
punqtiT Format SesaZlebelia gaaTanabroT da daajgufoT obieqtebi, gadaadgiloT 
obieqtebi sxva obieqtis win an ukan da sxva. 
punqti Tools saSualebas iZleva gamoitanoT Mimio xelsawyoebi. SesaZlebelia maTi 
gadawyoba. 
punqti Help gamoiyeneba im SemTxvevaSi, roca gvWirdeba daxmareba raimes gakeTebisTvis. 
dafaze mimdinare procesebis aslis Camweri MimioCapture (sur. 2) afarToebs sadgamis 
MimioTeach funqcionalur SesaZleblobebs. igi saSualebas iZleva, dafaze dawerili teqsti 
da gakeTebuli naxazebi avtomaturad Senaxul iqnas kompiuterSi, sxvadasxva formatSi (maT 
Soris: PDF, JPEG, HTML), 4 ferSi. maswavlebels SeuZlia Senaxuli informacia gadasces 
moswavleebs SemdegSi gansaxilvelad, an gadasces im moswavleebs, romlebic ar eswrebodnen 
mecadineobas. aRniSnuli mowyobilobis gamoyeneba, moswavleebs mecadineobis msvlelobaSi 
aqtiuri CarTvis saSualebas miscems, radgan maT ar dasWirdebaT raimes Cawera. ardamswre 
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sur. 2. dafaze mimdinare procesebis 
 aslis Camweri MimioCapture 
 
MimioCapture komfortuli da gamosayeneblad advilia. mowyobiloba swrafad iteneba 
magnitur RarSi moTavsebisas da datenilia mTeli kviris ganmavlobaSi. magnituri Rari 
mimagrebulia sadgamis MimioTeach qvemoT. MimioCapture-s ar Wirdeba proeqtori. 
gamosaxulebis dafaze gadamtani mowyobilobis MimioView  (sur. 3) saSualebiT 
SesaZlebelia dokumentebis, samganzomilebiani obieqtebis da mikroskopuli gamosaxulebebis 
gadatana dafaze da kompiuterSi. kamera aRWurvilia 5,5-jeradi optikuri da 16-jeradi 
cifruli gadidebiT. saCvenebeli nimuSebi ganaTebulia Suqdioduri naTurebiT, romlebic 
uzrunvelyofs mkveTr ganaTebas, dabal temperaturas da ar saWiroebs periodul gamocvlas. 
















sur. 3. gamosaxulebis dafaze gadamtani  
mowyobiloba MimioView 
 
usadeno planSetiT MimioPad (sur. 4) maswavlebels SeuZlia akontrolos interaqtiuli 
dafa saklaso oTaxis nebismieri wertilidan. planSeti usadeno  mimRebiT avtomaturad 
dakavSirebulia interaqtiul dafasTan. es imas niSnavs, rom xelsawyoTa paneli MimioStudio da 
meniu erTi da igivea orive mowyobilobaze. 
planSetis MimioPad gamoyeneba maswavlebels saSualebas aZlevs yuradReba miaqcios 
moswavleebs individualurad da efeqturad waiyvanos gakveTili. planSetze dawera da 
datkacuneba SesaZlebelia MimioPad-is stilusiT (sawerkalmiT). dasaSvebia ramodenime 
planSeti daukavSirdes erT kompiuters, ris Sedegadac moswavleebs SeeZlebaT adgilidan 
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sur. 4. usadeno planSeti  
MimioPad 
      testirebis avtomatizaciis sistema MimioVote (sur. 5) uzrunvelyofs testebis momzadebas 
da testirebis Catarebas, testirebis Sedegebis avtomatizirebul Semowmebas. mas gaaCnia mza 
Sablonebi yvela tipis testebisaTvis. Sablonebis gamoyeneba sasargebloa drois ekonomiis 




sur. 5. testirebis avtomatizaciis 
 sistema MimioVote 
  
testebze pasuxebis gasacemad gamoiyeneba usadeno pultebi. pultebi daproeqtebulia ise, 
rom moswavleebis maTTan muSaoba ara marto mosaxerxebelia, aramed sainteresocaa. 
kompleqtSi Sedis 24 an 32 pulti 
interaqtiuli mowyobilobebis gamoyeneba swavlebis procesSi mxolod ramodenime 
damatebiTi funqciis prezentacia ar aris. sworad SerCeuli interaqtiuli kompleqtis 
gamoyenebis codna principulad cvlis swavlebis meTodologias, maswavlebels exmareba 
mecadineobis Catarebis dagegmvaSi da eZleva jgufuri muSaobis farTo SesaZleblobebi. 
swavlebis procesi xdeba mimzidveli. yovelive es ganapirobebs moswavleebis dainteresebis 
zrdas da codnis gaRrmavebas. 
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            The article discusses MimioClassroom equipments of integrated complete set of the company Mimio interactive 
equipments. They are: interactive support MimioTeach, copy capture of the process on the board –MimioCapture, 
transferring equipment of the view copy on the board –MimioView, Pad MimioPad and testing automation MimioVote.     
            In the article there is mentioned that introduction of new technologies in the process of teaching principally changes 
teaching methodology, provides growing interest and involvement of each pupil in the process of instruction. Application of 
intellectual technologies gives opportunity to teachers to realize their ideas.   
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sainformacio sazogadoebis ganviTarebis koncefcia 
 
naSromSi ganxilulia sainformacio sazogadoebis ZiriTadi arsi, misTvis 
damaxasiaTebeli Tvisebebi, niSnebi da ganviTarebis koncefcia. sainformacio sazogadoebis 
koncefciebidan aRsaniSnavia `mesame talRis Teoria~. 
 
uZvelesi periodidan dRemde kacobriobam ganviTarebis mniSvnelovani safexurebi gaiara. 
XXI saukunis adamiani ki, cxovrobs sruliad axal formaciaSi, romelsac sainformacio 
sazogadoeba hqvia da romlis formirebac gasuli saukunis 70_iani wlebidan daiwyo. 
XI saukunis SuaxanebSi aSkarad TvalsaCino gaxda, rom dasavluri sazogadoebis 
cxovrebis wesi Seicvala da yalibdeboda axali forma civilizaciis ganviTarebisa, 
romelsac Semdeg sainformacio sazogadoeba uwodes. sainformacio sazogadoeba 
civilizaciis iseTi axali fazaa, romelSic informaciasa da codnas gansakuTrebuli 
prioriteti eniWeba. specialur literaturaSi gvxvdeba terminebi, romlebic gamoxataven 
sainformacio sazogadoebis ZiriTad arss. esenia: gaTviTcnobierebuli sazogadoeba 
(theknowledgeablesociety), mcodne sazogadoeba (theknowledgesociety) an sazogadoeba, romlisTvisac 
codna umTavresia (theknowledge-valuesociety). 
ram gamoiwvia axali socialuri formaciis Camoyalibeba? ra iyo misi wanamZRvrebi? 
1. mikrokompiuteruli revolucia. XX saukunis teqnikurma progresma 80_ianwlebSi 
gansakuTrebul etaps miaRwia. gaCnda pirveli personaluri kompiuterebi, romelTa 
etapobrivma danergvam sazogadoebrivi saqmianobis sxvadasxva sferoSi gardatexa 
moaxdina da radikaluradSecvala adamianis saqmianobis forma. 
2. didi raodenobiT dagrovda informacia da codna. informaciulma afeTqebam 
ukuprocesi_informaciuli SimSili gamoiwvia. gaCnda winaaRmdegoba,  dagrovil 
codnasa da mis gavrceleba-gamoyenebas Soris. amitom maTi moZieba, damuSaveba da 
gamoyeneba tradiciuli meTodebiT ukve veRar moxerxdeboda. Aam problemis gadaWra 
SesaZlebeli gaxda sainformacio teqnologiebis daxmarebiT. 
3. Tanamedrove sainformacio da sakomunikacio teqnologiebis ganviTareba gaxda 
safuZveli sainformacio sazogadoebis Camoyalibebisa. 
termini "sainformacio sazogadoeba" (Informationsociety) ekuTvnis tokios teqnologiuri 
institutis profesors i. haiaSis.  
axal sazogadoebas Tavisi ideologia da ideologebi sWirdeboda. XX saukunis 70-
80_ianiwlebidan gamoqveynda naSromebi, romelTa avtorebic adasturebdnen kacobriobis 
istoriaSi axali fazis dadgomas. 
sainformacio sazogadoebis koncefciebidan aRsaniSnavia "mesame talRis Teoria" 
("TheThirdWaveTheory"). misi avtoria amerikeli sociologi elvin tofleri. e. Tofleris 
azriT, kacobriobam ganviTarebis sami etapi-talRa gaiara: agraruli, industriuli da 
teqnologiuri. agrarulma revoluciam Secvala pirvelyofili adamianis cxovreba, romelic 
nadirobiTa da sakvebis moZiebiT irCenda Tavs, ganviTarda miwaTmoqmedeba. meore talRa 
gamoiwvia industriulma revoluciam, industrializaciam, XIX saukunis mecnierulma 
progresma. misTvis damaxasiaTebelia mZlavri manqanuri warmoeba. xolo mesame talRa aris 
inteleqtualuri revulucis Sedegi, rodesac mecnierebasa da ganaTlebas upirvelesi roli 
mieniWa. 
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sainformacio sazogadoebis damaxasiaTebeli Tvisebebia: 
1. informaciis, codnis da sainformacio teqnologiebis rolis zrda sazogadoebriv 
saqmianobaSi; 
2. im adamianTa raodenobis zrda, romlebic TavianT saqmianobaSi iyeneben sainformacio 
teqnologiebs; 
3. sainformacio produqtis warmoebis zrda da sxvadasxva sferos servisis gaumjobeseba; 
4. globaluri 
sainformacio sivrcis Seqmna;  
5. eleqtronuli demokratiis, eleqtronuli saxelmwifos, eleqtronuli mTavrobis, 
informaciuli ekonomikis ganviTareba. cifruli bazris Seqmna, eleqtronuli, 
socialuri da sayofacxovrebo qselebis gafarToeba. 
sainformacio sazogadoebaSi icvleba aramarto warmoebis formebi, aramed cxovrebis 
wesi, RirebulebaTa sistema. Kkulturul cxovrebas gacilebiT didi mniSvneloba eniWeba, 
vidre materialur Rirebulebebs. industriuli sazogadoebisagan gansxvavebiT, sadac 
yvelaferi mimarTuli iyo warmoebasa da saqonlis moxmarebaze, sainformacio sazogadoebaSi, 
mTavari codnis warmoebaa, rac iwvevs gonebrivi Sromis zrdas da adamianisgan moiTxovs 
kretiulobas, SemoqmedebiTi unaris gamovlenas. riTac izrdeba interesi codnisadmi. 
kompiuteruli sistemebi da kompiuteruli qselebi, telesakomunikacio kavSirebi da 
sainformacio teqnologiebi warmoadgens sainformacio sazogadoebis materialur da 
teqnologiur bazas. 
sainformacio sazogadoebis ZiriTadi niSnebia: 
1. informaciis prioriteti sxva saxis produqtebTan SedarebiT; 
2. informacia warmoadgens umTavress adamianis saqmianobis yvela sferosTvis (ekonomika, 
warmoeba, politika, ganaTleba, mecniereba, xelovneba, kultura da a.S); 
3. informacia aris Tanamedrove adamianis saqmianobis produqti; 
4. informacia aris yidva-gayidvis sagani; 
5. informaciis wvdoma yvelasTvis Tanabaria; 
6. informaciis,  sainformacio sazogadoebis usafrTxoeba; 
7. inteleqtualuri sakuTrebis dacva; 
8. sainformacio-sakomunikacio teqnologiebis saSualebiT saxelmwifosa da 
saxelmwifoebis sxvadasxva struqturebs Soris kavSiri; 
9. sainformacio sazogadoebis marTva saxelmwifosa da sazogadoebrivi organizaciebis 
mier. 
dasavleTis qveynebSi sainformacio sazogadoeba mkafiod aris Camoyalibebuli, rasac 
ver vityviT msoflios bevr qveyanasa da maT Soris, saqarTvelozec. saqarTveloSi 
informatizaciis procesi nela, magram mainc mimdinareobs, radgan is rTuli socialuri 
procesia. informatizaciis erTiani recepti ar arsebobs.Mmisi ganxorcieleba qveyanaSi 
arsebul mTel rig faqtorebzea damokidebuli: energetikuli baza, sazogadoebrivi 
struqtura da a.S. 
istoriulad saqarTvelo dasavluri orientaciis qveyanaa. Cveni mizani da survili 
yovelTvis iyo, vyofiliyaviT civilizebuli msoflios sruluflebiani da Tanabari wevri. 
zogjer amas warmatebiT vaxerxebT, zogjer vera. rodesac Tanamedrove msoflioSi aseTi 
gamowvevebi arsebobs, SeuZlebelia Cvenc aqtiurad ar CaverToT am globalur procesSi. 
Nnebismieri dargis specialistis mizani unda iyos sainformacio resursebis Tavmoyra, 
sistematizacia da organizacia sainformacio sakomunikacio teqnologiebis gamoyenebiT.  
sainformacio sazogadoebis mSenebloba sruli saxelmwifoebrivi mxardaWeris gareSe 
SeuZlebelia. saqarTvelos cifruli modernizacia saxelmwifo programis erT-erTi 
umniSvnelovanes nawils Seadgens, Tumca dRes informatizacia da eleqtoronuli 
mmarTveloba sakmarisad mainc ar aris ganviTarebuli. Cvens qveyanas gaaCnia sakmarisi 
adamianuri resursi, magram Znelad xorcieldeba Tanamedrove sainformacio teqnologiebis 
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danergva, rac mianiSnebs imas, rom am kuTxiT qveyanas metad rTuli gza aqvs gasavleli. 
amasTanave, inteleqtualuri da finansuri investiciebis ganxorcielebaa saWiro, raTa 
SevZloT dasavleTis standartebTan miaxloeba. 
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It is impossible to construct informative society without support of the government. Digital modernization of 
Georgia is one of the most important governmental program, though information and electronic governance today is not still 
well developed. Our country has enough human resources, but realization of modern informative technologies is difficult to 
approach, foreshadowing that country has to overcome obstacles. Herewith intellectual and financial investments are 
necessary, in order to reach the standards of the west. 
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mimoweris dRiurebis efeqturoba 
 
bavSvebTan muSaoba didi pasuxismgeblobaa. maswavlebeli Zerwavs pataras sulsa da 
gonebas, amitom maszea damokidebuli, ramdenad sworad da mignebulad gamoiyenebs ama Tu im 
meTods imisaTvis, rom moswavle da maswavlebeli `damegobrdnen~.Mminda erT-erT aseT 
meTodze _ mimoweris dRiurebze gesaubroT, romlis saSualebiT imarTeba dialogi or 
adamians Soris, sadac aq ara aqvs mniSvneloba ufros-umcrosobis zRvars. dRiurebs 
sxvadasxva forma, mimarTuleba, mizani SeiZleba hqondes. es damokidebulia maswavleblis da 
moswavlis unarze, inteleqtze, da saganze, romelsac es maswavlebeli aswavlis.  
 
 Cemi pedagogiuri praqtikidan gamomdinare, aRniSnuli meTodi damexmara erT-erTi 
problemis mogvarebaSi. bavSvebi, romlebic gaurbodnen komunikacias, kontaqts, `mimoweris 
dRiurebis~ gziT damiaxlovdnen da namdvil megobrad mimiCnies. am meTodma saSualeba momca, 
gamego maTi survilebi da miswrafebebi. CemTvis gasagebi gaxda, rogor CamerTo konkretuli 
moswavle saswavlo procesSi.   
 skolis asakis bavSvebs dRiuris wera Zalian moswonT. albaT yvelas ginaxavT 
Jurnalebidan amoWrili, suraTebiT aWrelebuli bloknoti. rveulis patroni furcelze 
SekiTxvebs Camowers, misi amxanagebi ki werilobiT pasuxoben. bavSvebs erTmaneTTan 
urTierToba rodi akliaT. isini skolaSi yoveldRe xvdebian, megobroben da erTmaneTis 
Sesaxeb yvelaferi ician, magram urTierTobis es forma gansakuTrebiT moswonT.     
 `mimoweris dRiuri~ aris saswavlo meTodi, romelic didad ar gansxvavdeba 
zemoxsenebuli rveulisagan. gansxvaveba mxolod imaSia, rom am saqmianobaSi CarTulia 
maswavlebeli da process swored is xelmZRvanelobs da marTavs.  
 ratom aniWeben meTodistebi erTi SexedviT `araseriozul~ garTobas aseT 
mniSvnelobas? maTi azriT, bavSvis azrovnebis Camoyalibebis, weris Cvevis da kidev sxva 
mravali unaris gansaviTareblad, dRiuri saucxoo saSualebaa. am Sexedulebas bevri 
maswavleblis gamocdilebac adasturebs.  
 pirovnebis, Tavisufali azrovnebis mqone adamianebis aRzrda skolis erT-erTi yvelaze 
mniSvnelovani mizani unda iyos. Tavisuflad moazrovne individualisti ar niSnavs 
sazogadoebidan gariyul pirovnebas. mas unda hqondes unari, sxvadasxva formiT gamoxatos 
sakuTari azri, SeuTanxmdes, an daeTanxmos sxvas, SejerebiT mivides daskvnamde, an darCes 
sakuTar azrze, SeZlos Sexedulebebis mkafiod Camoyalibeba da dasabuTeba. maswavleblis 
mizani is ki ar unda iyos, rom garkveul CarCoSi moaTavsos bavSvis azri, Sexeduleba, an 
`mocelos~ `arasasurveli~ idea, aramed monacemebidan, codnidan, unaridan da interesidan 
gamomdinare, misces maT ganviTarebas mimarTuleba, raTa `arasasurveli tendenciebi~ 
`sasurvelisaken~ warmarTos, magram araviTar SemTxvevaSi arsebuli ar CaaxSos. es unda 
moxdes Zalian frTxilad, ara `pirdapiri~ direqtivebiT, aramed `SeTavazebiT~ _ ar daazianos 
ZiriTadi, `Rirebuli~ safuZvlebi.   
      mimoweris dRiuri aris regularuli individualuri mimowera moswavlesa da 
maswavlebels Soris, SesaZloa, moswavleebs Sorisac. yvela moswavles Tavisi rveuli, 
dRiuri aqvs. moswavlis werilebi da maswavleblis pasuxebi mTeli wlis ganmavlobaSi am 
rveulSi iwereba. es aris dialogi or Tanasworuflebian adamians da ara ufrossa da 
umcross Soris. bavSvi werilSi Tavis azrebs, Sexedulebebs, grZnobebs aRwers. maswavlebeli 
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pasuxobs yovel werils da Tavis damokidebulebas uziarebs, rCevebs aZlevs da azrs 
ekiTxeba.     
werilis Sinaarsi da Tema maswavlebelze da klaszea damokidebuli. zogierTi 
maswavlebeli bavSvebs Tavisuflebas aZlevs da bavSvebi survilisamebr weren, zogi ki 
garkveul mimarTulebas aZlevs. magaliTad, maswavlebeli moswavles aseT kiTxvas usvams:  
1) rogor moiqcevi, Seni dabadebis dRe aravis rom ar gaaxsendes? 
2) ras gaakeTeb, gauCinareba rom SegeZlos? 
3) warmoidgine, rom gaizarde da mSobeli gaxdi. ras Secvlidi da ras gaakeTebdi Seni 
mSoblisagan gansxvavebiT? 
4) ginda, tyupiscali gyavdes? ra iqneba amaSi kargi da ra cudi?  
procesi ar unda iyos bavSvisaTvis momabezrebeli, Sromatevadi, damRleli, amitom 
werili SeiZleba erTi an ori winadadebisagan Sedgebodes. bavSvi TandaTan eCveva dRiuris 
weras, mere ki moTxovnilebad eqceva. 
mimoweras nebismieri forma da mimarTuleba SeiZleba mivceT maswavleblis da 
moswavleTa monacemebis, unaris, interesis gaTvaliswinebiT, sagnisa da asakis Sesabamisad. 
 pirvelklaselebma SeiZleba werilebis wera naxatebiT daiwyon, romelsac TiTo-orola 
sityvas daumateben. nel-nela naxatebs sityvebi Secvlis da wlis bolos ukve mTel furcels 
avseben.  
dRiuris Sevseba SeiZleba moxdes kviraSi erTxel an orjer. es maswavlebelze an 
moswavlezea damokidebuli. aqac mniSvnelovania, rom bavSvebs zedmet tvirTad ar daawves 
dRiurebis wera.   
mimoweris dRiuris Sefasebisas, qula ar unda daiweros Tu gaviTvaliswinebT imas, rom 
mimoweras Tavisi xasiaTi unda hqondes, valdebulebas ar unda gulisxmobdes. aseT 
SemTxvevaSi, dRiuri, werili morig saskolo davalebad iqceva. bavSvis survilis SemTxvevaSi, 
werili SeiZleba xmamaRlac wavikiTxoT. misi survili ar unda CavaxSoT, magram Zalac ar 
unda davatanoT. mimoweris dRiuris Seufasebloba ar niSnavs, rom moswavlis Secdomebi 
ugulvebelvyoT an yuradReba ar mivaqcioT. Secdomebi unda gaswordes, magram SeumCnevlad, 
Zaldautaneblad, SeiZleba Semdegi gakveTilis Temadac gamoviyenoT, magram werilze 
miTiTebis gareSe, taqtianad.     
 dRiuri moswavleTa gacnobis, maTTan urTierTobis saukeTeso saSualebaa. is piradi 
konfidencialuri saubris saSualebas gvaZlevs. sul erTi ori winadadeba da yvela 
moswavlesTan piradi urTierToba gaqvs. bavSvi werilSi iseT rames gatyobinebs, rasac 
xmamaRla arasodes getyvis. dRiuri maswavlebels saSualebas aZlevs, gaicnos bavSvis 
sulieri samyaro, amis codna ki Zalzed mniSvnelovania. yovelive es maswavlebels adamianuri 
urTierTobis damyarebis saSualebas aZlevs, rac mniSvnelovania rogorc bavSvebisaTvis, aseve 
sazogadoebisaTvis.  
 dRiurs kidev erTi pozitiuri mxare is aqvs, rom moswavleebs saSualeba eZlevaT, 
wlis bolos xelaxla gadaxedon sakuTari zrdis, ganviTarebis process. progresis danaxva 
yvelaze didi stimulia _ yvela Sefasebaze da qulaze ufro didi jildo.   
 es meTodi moswavles ufro koncentrirebuls, mobilizebuls xdis, aiZulebs ifiqros 
_ sul ramdenime wuTiT tvini avarjiSos. regularuli varjiSi aviTarebs weris unars. 
yoveldRe erTi-ori winadadeba saocar Sedegs iZleva. garda amisa, bavSvs sxvisi azris 
mosmenis, gagebis da Sefasebis unari uCndeba.   
 am procesSi didi mniSvneloba aqvs maswavleblis rols, gamocdilebas, bavSvTan 
urTierTobis unars, bavSvis enaze laparaks, bavSvis TvaliT danaxul fantazias.   
 bavSvi faqizi arsebaa. ramdenadac dadebiTi Sedegi SeiZleba gamoiRos am procesma, 
imdenad maswavleblis Secdomam uaryofiTi, damangreveli roli Seasrulos. am procesSi is 
Zaldautaneblad, SeumCnevlad, mxolod mimarTulebas warmoaCens. maswavleblis miTiTeba 
savaldebulo ki ar aris, aramed erT-erTi gzaa. es aris dialogi or Tanasworuflebian 
adamians Soris, rom erTmaneTs gauziaron gamocdileba.   
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Teachers  only  present direction with  an  invisible  way.   A  task  given  gy  teachers   is not  the  obligation,  but  
it  is  one  way.  Thid  is  the  dialogue  between  two  tolerant  people  who  share  their  experience.  
A child  is a gentle  creature.  This method  can  give  us  both  positive   and  negative  sides.  It  all  depends on  
teachers,  how  well  they  manage  the  process. 
 
foTis wmida nikolozis saxelobis z/s skola 
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Tanamedrove ganaTlebis sferoSi swavla-swavleba ganixileba, rogorc procesi, 
romlis drosac mxolod codnis miReba ki ar xdeba, aramed codna konstruirdeba Tavad 
moswavlis mier, saswavlo garemos xelSewyobiT. swavla aris gaazrebuli kompetenciebis 
Camoyalibeba realistur konteqstSi. gansakuTrebiT mniSvnelovania, swavlis Sedegad 
miRebuli gamocdileba, romelic xels Seuwyobs codnis miRebas. aqedan gamomdinare, 
gakveTilis dros unda Seiqmnas garemo, romelic xels Seuwyobs aqtiur swavlas. 
 
aqtiuri swavlisa da codnis konstruirebis mizniT, gadavwyvite dawyebiTi safexuris 
moswavleTaTvis, kerZod pirvelklaselebisaTvis Cametarebina integrirebuli gakveTili. 
damebada idea: Tema _ naturaluri ricxvebi, pirvel klasSi ganxiluliyo Semdegi kuTxiT: 
maTematikaSi Tema _ sxvadasxva raodenobebis Sedareba, qarTulSi _ mxatvruli teqstis 
analizi. SevarCie marijanis moTxroba _ ,,bevrze bevri“ da Sevqmeni saganTaSorisi 












sagakveTilo gegmis Sedgenamde ganvsazRvre Semdegi miznebi: 
 moswavlem erTmaneTTan daakavSiros Tvla da Tvlis Sedegad warmosaxuli realuri 
raodenoba. moswavlem ganasxvaos bevri da cota. moswavles gauadvildes grovebiT 
Tvla;  
 moswavleebma gaiazron naturaluri ricxvebis cneba da umciresi da udidesi 
naturaluri ricxvi; 
 moswavlem SeZlos sabavSvo nawarmoebis gaazreba, Sinaarsis realur faqtebTan 
dakavSireba; 
  dasaxuli miznebi SesabamisobaSi modis erovnuli saganmanaTleblo gegmiT 
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qarTuli I.1. moswavles SeuZlia moisminos da adekvaturad aRiqvas martivi informacia; 
SeuZlia sworad reagireba nacnob sametyvelo situaciebSi; 
qarTuli I.2. moswavles SeuZlia gadmosces martivi informacia misTvis nacnob Temebze; 
qarTuli I.3. moswavles SeuZlia marTlmetyvelebis elementaruli wesebis dacva; 
maTematika I.1. moswavles SeuZlia erTmaneTs Seusabamos ricxvebi, ricxviTi saxelebi 
da raodenobebi.  
maTematika I.3. moswavles SeuZlia erTmaneTTan daakavSiros Tvla, ricxvebs Soris 
damokidebulebebi da Sekreba-gamoklebis moqmedebebi. 
davgegme aqtivobebi, romelTa ganxorcielebac xels uwyobs zemoT CamoTvlili 
miznebis ganxorcielebasa da moswavleebSi Semdegi kompetenciebis ganviTarebas:  
 kvleviTi, SemoqmedebiTi da efeqturi komunikaciuri unar-Cvevebi; 
 miRebuli codnisa da gamocdilebis realur cxovrebaSi gamoyenebis unar-Cvevebi; 
 swavlis procesSi informaciul-sakomunikacio teqnologiebis gamoyeneba; 
 problemebis gadaWris unaris gamomuSaveba. 
gakveTilze ZiriTadad gamoviyene interaqtiuli saswavlo aqtivobebi da kvleviTi 
aqtivobebi, rogoricaa: informaciis moZieba, informaciis Sedareba, analizi. 
saswavlo garemos organizeba:  
mocemuli Temis mixedviT, saswavlo procesis dagegmvisa da sakiTxis kargad 
damuSavebisaTvis saWiro iyo Semeqmna saswavlo procesis warmatebiT gansaxorcieleblad 
saWiro garemo. daxmareba vTxove qarTulisa da ist-is pedagogogebs. 
SerCeuli Tematikis farglebSi TiToeuli sagnisaTvis erToblivad SevarCieT 
erovnuli saganmanaTleblo gegmiT gansazRvruli misaRwevi Sedegebi, ganvsazRvreT klasis 
Zlieri da susti mxareebi, moswavleTa mdgomareobebi, saWiroebebi da problemebi, romelTa 
gaTvaliswinebac aucilebeli iqneboda Sedegebis misaRwevad. 
dasaxuli saswavlo miznebis miRwevisaTvis winaswar SevarCie mravalferovani 
saswavlo strategiebi, davgegme adekvaturi da efeqturi aqtivobebi, romlebmac dasaxuli 
sagakveTilo miznebis ganxorcielebis saSualeba momca. 
gakveTilze gamoviyene saintereso TvalsaCino masalebi: ori sxvadasxva feris, 
Txiliani langari; plakati ori ganyofilebiT; ori yuTi, erTSi moTavsebulia 10 muyaos 
Txili, meoreSi 1; qaRaldis webo; sxvadasxva feris baraTebi; audio da video masalebi; 
sainformacio teqnologiebi. 
gakveTilze ist-is gamoyenebis mTavari mizani iyo, moswavleTa mier informaciis 
moZiebis unar-Cvevebis ganviTareba. 
ist. I.4. moswavles SeuZlia komunikaciis teqnologiuri saSualebebis  gamoyeneba. 
moswavleebs winaswar micemuli hqondaT davaleba, ist-is maswavleblis daxmarebiT 
moeZiaT ganmarteba mexsierebis baraTze winaswar Cawerili informaciis mixedviT ,,romel 
ricxvebs ewodeba naturaluri ricxvebi“, moswavleTa mier am wesis codna aucilebeli piroba 
iyo gakveTilis warmatebulad CatarebisaTvis. 
gakveTilis msvleloba:  
aqtivoba №1 (moTelva) 
moswavleebs monitoris daxmarebiT vaCvene Txili da davekiTxe, Tu vis uyvarda Txili, 
moswavleebma sxvadasxva pasuxebi wamoiZaxes (Tagvs, me...). 
  moswavleebs vaCvene ori sxvadasxva feris langari, erTSi cota Txili iyo, meoreSi 
bevri. da mivmarTe maT SekiTxviT: 
_ daasaxeleT romeli feris langarzea meti Txili? 
 
aqtivoba №2 (jgufuri muSaoba)  
   moswavleebs jgufuri davalebis Sesasruleblad Camovurige Semdegi resursebi:   
1. plakati _ romelzec daxazuli iyo organyofilebiani cxrili. erT ganyofilebas wiTlad 
ewera _ bevri, meores mwvaned _ cota.  
2. ori yuTi: erT yuTSi 10 muyaosagan gamoWrili Txili, meoreSi erTi webo. 
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  moswavleebs miveci davalebis Sesrulebis instruqcia: ,,wiTlad aRniSnul 
ganyofilebaSi CaawebeT muyaos Txilebi im yuTidan, romelSic Tqveni azriT bevri Txilia, 
xolo Txilebi im yuTidan romelSic cota Txilia CaawebeT mwvaned aRniSnul ganyofilebaSi, 
ganvusazRvre davalebis Sesrulebis dro, drois dasaniSnad gamoviyene qviSis saaTi.  
 
 
drois amowurvis Semdeg moswavleebma warmoadgines namuSevris prezentacia Cems mier 
dasmuli kiTxvebis mixedviT: Tqveni azriT, ramdenia bevri? ramdenia cota? SeiZleboda Tu 
ara erTze cota Txilis dawebeba? SeiZleboda Tu ara 10-ze meti Txilis dawebeba? Tqveni 
azriT romeli ricxvia yvelaze cota, yvelaze mcire? yvela ricxvze didi? udidesi? 
im SemTxvevaSi, Tu udides ricxvebad bavSvebi daiwyeben sxvadasxva ricxvebis 
dasaxelebas, davafiqrebdi kidev ufro didi ricxvis arsebobaze, da moswavleebs miviyvandi im 
azramde, rom udidesi ricxvi ar arsebobs. 
 
aqtivoba №3 saSinao davalebis gamokiTxva da sagakveTilo Temis gacnoba. 
gamovikiTxe davalebad micemuli wesi, davasaxelebine maTTvis nacnobi naturaluri 
ricxvebi. TiToeul moswavles davurige ori sxvadasxva feris (mwvane da lurji) baraTi da 
vTxove, erT baraTze (mwvane) daeweraT ricxvi, romelic maTi azriT udidesi naturaluri 
ricxvia. xolo meore (lurji) baraTze ricxvi, romelic maTi azriT umciresi naturaluri 
ricxvia. davalebis Sesrulebis Semdeg, moswavleebma maCvenes baraTebi. erTad gamovitaneT 
daskvna, rom umciresi naturaluri ricxvia 1, udidesi ar arsebobs. 
davsvi SekiTxva: 
_ Tqven SeiswavleT cifri 0, ratom ar aris 0 umciresi naturaluri ricxvi? 
(msjeloba warimarTa ise, rom ganmartebidan gamomdinare, moswavleebma daaskvnes, rom 
sagnebis daTvla 1 dan iwyeba.) 
 
aqtivoba №4  (qarTulis maswavleblis aqtivoba) 
mowavleebs audioteqnikis gamoyenebiT movasmenine marijanis moTxrobis patar-patara 
nawyvetebi (moTxroba winaswar Cavwere, Txrobis dros gamoviyene ufrosklaselebi. isini 
kiTxuloben nawyvetebs, romelic ist-is maswavlebelma kompaqtur diskze Cawera). TiToeuli 
nawilis mosmenis Semdeg moswavleebma TviTon gadmosces mosmenili nawilis Sinaarsi, 
Sinaarsis gadmocema gauadvilaT suraTebma, romlebic naCvenebi iyo monitorze. 
aqtivobis bolos, moswavleebma upasuxes SekiTxvebs: adamians ra aqvs erTi? (cxviri, 
piri, Tavi);  
erTi naturaluri ricxvia? (diax); rogori naturaluri ricxvia erTi? (umciresi); ra 
aqvs adamians yvelaze bevri? (Tma); ramdeni Tmis Reri aqvs adamians (uamravi); kidev Tu iciT 
uamravi ra SeiZleba iyos am qveynad, bunebaSi?  
gavixsene akaki wereTlis leqsis ,,Tornike erisTavis“ nawyveti: ,,vin dasTvalos zRvaSi 
qviSa da an caze varskvlavebi..“ da SevekiTxe moswavleebs: dagiTvliaT Tu ara zRvaSi qviSa 
an caze varskvlavTa raodenoba? 
 
aqtivoba №5 gakveTilis SejamebisaTvis davsvi SekiTxvebi: ras ewodeba naturaluri 
ricxvebi? romelia umciresi naturaluri ricxvi? romelia udidesi naturaluri ricxvi? ra 
gvaqvs bevrze bevri? ramdeni varskvlavia caze? ramdeni fifqi Camovarda zamTarSi cidan? 
ramdeni TuTiyuSi gvyavs skolaSi? (ori) aris Tu ara ori umciresi naturaluri ricxvi? 
ratom? 
 
aqtivoba №6 gakveTilis mxiarul ganwyobaze damTavrebisaTvis monitorze vaCvene 
mxiaruli nivTebis suraTebi da bavSvebma musikis fonze daasaxeles maTi raodenobebi.   
 
aqtivoba №7 (saSinao davalebis micema) 
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   moswavleebs davurige feradi baraTebi da miveci saSinao davaleba: ,,saxlSi misvlisas 
moiZieT informacia (hkiTxeT axloblebsa da ojaxis wevrebs) ra SeiZleba iyos ,,bevrze bevri“ 
da CamowereT es informacia darigebul baraTebze. 
 
aqtivoba №8 
moswavleebi Sevafase winaswar gansazRvruli kriteriumebis mixedviT 




moswavlis saxeli gvari----------------------- 
 
kriteriumebi SesaniSnavad kargad saSualod uWirs 
moswavle akavSirebs 







   
moswavle ganasxvavebs 
bevrsa da cotas. 




    
moswavle asaxelebs 
umcires da udides 
naturalur ricxvs. 
    
moswavlem SeZlo sabavSvo 
nawarmoebis Sinaarsis 
gageba-gaazreba 





    
 
rogorc gamoikveTa, saswavlo procesSi ramdenime saswavlo aqtivobis gaerTianeba, 
codnis konstruirebisaTvis xelSemwyobi saswavlo garemos Seqmnas uwyobs xels, ist-isa da 
qarTuli enis aqtivobebma saSualeba momca, xeli Semewyo moswavleTa motivaciis 
amaRlebisaTvis. codnis konstruirebis dros mniSvnelovania, axali cnebis, obieqtis Tu 
proceduris Semotana moxdes realistur konteqsSi. integrirebuli gakveTilebi pedagogTa 
diskusiis Temas warmoadgens, Cems mier Catarebul gakveTilze gamoikveTa misi efeqturoba, 
vfiqrob dawyebiT safexurze integrirebuli gakveTilebis xSiri gamoyeneba xels Seuwyobs 
moswavles, moaxdinos codnis transferi da erT saganSi miRebuli codna advilad gamoiyenos 
sxva disciplinebSi.  
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In the field of Modern education _ teaching and learning is viewed as a process in which knowledge is not only 
taking,supported but knowledge is constructed by the learner,supported by the learning environment .Learning is the 
development of thoughtful competencies in a realistic context. The most important is the experience gained in result of 
learning that will contribute to knowledge. Therefore during the lesson there must be created the environment that will 
promote active learning. Active learning and knowledge construction in order to decide the initial stages of the pupils. 
Integrated lessons for educators, is the topic of discussion; in my class was shown its effectiveness; I think that at 
the primary level integrated lessons frequent use will help pupils to transfer knowledge and skills from one subject could 
easily apply to other disciplines. 
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eTer bregaZe  
 
kiTxvis swavleba I klasSi Tanamedrove modelebis gamoyenebiT 
  
erovnuli saswavlo gegmis mixedviT gaTvaliswinebuli swavlebis uaxlesi meTodebis 
umravlesoba orientirebulia moswavleebSi kritikuli azrovnebis ganviTarebaze. igi xels 
uwyobs informaciis miRebas da mis gadamuSavebas. uzrunvelyofs moswavleTa aqtiur CarTvas 
sagakveTilo procesSi. maqsimalurad iTvaliswinebs TiToeuli moswavlis individualur 
SesaZleblobebs. 
dawyebiT safexurze, klasebis mixedviT teqstze muSaoba xdeba uaxlesi meTodebiT, 
romlebic maswavleblisagan met profesiul kompetenciebs moiTxovs. 
 
 qarTuli enisa da literaturis sagnobrivi standarti sami mimarTulebiT 
mimdinareobs: zepirmetyveleba, kiTxva, wera.  
sxva mravali unarisagan gansxvavebiT, kiTxvis unari mizanmimarTuli swavlis Sedegad 
yalibdeba. dawyebiT klasebSi kiTxvis dauflebis procesi sakmaod rTuli da xangrZlivia, 
radganac kiTxvis sxvadasxva sabazo unaria saWiro. Sesabamisad, kiTxvis swavlebisaTvis 
mniSvnelovania imis garkveva, Tu rogoria kiTxvis swavlebis procesi da rogoria misi 
swavlebis saukeTeso strategiebi da meTodebi. 
kiTxva mravalmxrivi unaria, romelic gulisxmobs gamoxatuli simboloebis 
dekodirebas azris gagebis mizniT. saamisod, garkveul etaps bavSvi skolamdel asakSi gadis. 
igi cnobs asoebs da sityvebs, rogorc xatebsa da gamosaxulebas. bavSvs SeuZlia sityvebSi 
bgerebis gamorCeva, dawerili sityvebis cnoba. 
dawyebiT klasebSi maswavleblebs didi pasuxismgebloba ekisrebaT, raTa moswavleebi 
warmatebulad daauflon kiTxvis unars.AamisaTvis saWiroa iseTi garemos Seqmna, romelic 
moswavleebSi aRZravs swavlis survils da Seuqmnis maT Sesabamis motivacias. bavSvis 
mzaobas, Seiswavlos kiTxva, gansazRvravs: mSoblebi, ojaxuri garemo, bavSvis 
damokidebulebebi da ra Tqma unda, maswavleblebi. 
I klasSi kiTxvis swavla gulisxmobs, asos bgerasTan Sesatyvisobis gagebas da am 
Sesatyvisobis dadgenis Seswavlas. 
rogorc cnobilia, qarTul enaSi sametyvelo bgeras Seesabameba grafikuli 
gamosaxuleba – aso. asosa da sityvis cnobis gareSe SeuZlebelia kiTxva. es debuleba udevs 
safuZvlad kiTxvis e. w. `aRmaval modelebs~, romlis mixedviT kiTxva iwyeba asoebis garCeviT 
da grZeldeba maTi bgeriT SesatyvisobasTan dakavSirebiT. moswavlem unda iswavlos anbani, 
Semdeg ivarjiSos asoebis bgerebad dekodirebaSi, rom dawerili sityva advilad icnos. 
pirvelad moswavle swavlobs asoebis mxedvelobiT garCevas da maT dakavSirebas 
Sesabamis bgerebTan, Semdeg – aso-bgerebs aerTianebs sityvaSi, bolos sityvebs winadadebaSi. 
amrigad, mimdinareobs informaciis miReba qvemodan zemoT, aso-bgeridan sityvisken, 
nawilidan mTelisken. 
moswavle ver Semoifargleba mxolod aso-bgerebiT. erTdroulad unda moxdes sityvis 
mniSvnelobebisa da maTi gramatikuli dakavSirebis wesebis gageba. es debuleba udevs 
safuZvlad e.w. `daRmaval modelebs~, romlis mixedviT, kiTxva mniSvnelobaze dafuZnebuli 
procesia. informaciis transformacia mimdinareobs zemodan qvemoT, mTelidan (azridan) 
nawilisaken (sityva, fonema). 
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`aRmavali modelebis~ xarvezia is, rom kiTxva warmodgenilia, rogorc mxolod erTi 
mimarTulebiT mimdinare procesi. `daRmavali~ ki ugulvebelyofs sityvis dekodirebis 
process. 
mesame Tvalsazrisia – interaqtiuli modeli, anu balansis Teoria, romlis mixedviT, 
kiTxvis procesi informaciis gadamuSavebis orive mimarTulebas Tanabrad moicavs. 
 kiTxvis Sesaswavlis programa unda asaxavdes bavSvis identobas, masSi Semavali 
davalebebi unda ukavSirdebodes da avrcobdes moswavleebis arsebul codnas, moicavdes 
cxovrebiseul sakiTxebs da interesebs da interesis sferos. 
kiTxvis wina periodisaTvis saWiroa, moswavleebma aRiqvan sivrce sityvebs Soris da 
striqonis mimarTuleba marcxnidan marjvniv. 
swavleba orientirebulia zepiri gamoxatvis formebze – iwyeba leqsikis gamdidreba 
pirobiTi niSnebis da sxva gamosaxulebebis gamoyenebiT. maswavlebeli kiTxulobs zRaprebs, 
moTxrobebs da yuradRebis SesanarCuneblad kiTxvis procesSi dasvams SekiTxvebs wakiTxulis 
siuJetze, rom gaigos, rogor esmiT moswavleebs teqstis Sinaarsi. 
 Tanamedrove midgomis mixedviT, moswavle anbans swavlobs konteqstSi, sityvis 
mniSvnelobasTan erTad.MmagaliTad, baraTi, romelzec daxatulia ia da weria aso `i~, 
moswavleebs exmareba, gaiazron bgera `i~-s mniSvneloba. 
 anbanis dazepireba ar xdeba avtomaturad, aramed esmiT asoebis mniSvneloba 
konteqstSi.Amas Semdeg, rac moswavle safuZvlianad daostatdeba anbanis codnaSi, mzadaa 
kiTxvisTvis.  
maswavleblebi unda uRviZebdnen moswavleebs kiTxvis motivacias. saamisod is teqstebi 
gamoiyeneba, romelic moswavleTa interessa da garemos exeba. magaliTis mimcemi, modeli _ 
Tavad maswavlebeli unda iyos, moswavle ki cdilobs mibaZos mas wakiTxvasa da gamoTqmaSi. 
ganviTarebis etapze modeli SeiZleba TviTon moswavlec iyos, romelic Tanaklaselebs 
gadascems im codnas, rac TviTon aiTvisa.  
 kiTxvis swavlebisaTvis, maswavlebeli aqtivobis sxvadasxva savarjiSoebs iyenebs: 
a) `sityvebze nadiroba~ – SeiZleba moswavleebi dayos patara jgufebad, daurigos baraTebi, 
romelzec dawerili sityvebi iwyeba da mTavrdeba erTnairad. analogiurad baraTebi oTaxSi 
sxvadasxva adgilas devs, moswavleebma unda ipovon is baraTebi, romelzec maTi sityvebis 
msgavs bgerebze dawyebuli da damTavrebuli sityvebia dawerili. 
b) modelireba – TiToeul moswavles SeiZleba misces romelime sityvis pirveli aso, 
magaliTad: `b~ (burTi), maT unda aswavlon danarCenebs es aso-bgera, an naxatiT, an raime 
moqmedebis imitirebiT (ganasaxieron burTiT TamaSi). 
g) mosmena da kiTxva: maswavlebelma unda Caweros diskze, paralelurad waakiTxos igive 
teqsti moswavleebs, Tan moTxovos maT Sinaarsis imitacia, magaliTad, zRapris mosmenisas 
teqstSi mocemul suraTze uCvenos romeli cxovelia an ras moqmedebs is. 
d) SesaZlebelia cxrilis gamoyeneba, romelzec asoebi an sityvebi weria. TiToeul moswavles 
urigdeba patara feradi baraTebi, maswavlebeli xmamaRla kiTxulobs romelime sityvas an 
asos, moswavleebi ki baraTiT faraven cxrilis im ujras, sadac amokiTxuli sityva an asoa 
dawerili:  
mze – deda – wigni 
xe – rveuli – skami 
oTaxi – dafa - pepela 
(dafaruli sityvaa `rveuli~). 
ganviTarebis Semdgom etapze xdeba kiTxvis daxvewa. moswavleebi mzad arian, 
amoikiTxon sityvebi, gamoTqvan isini xmamaRla, maswavleblis daxmarebiT gaigon maTi 
mniSvneloba. kiTxvis swavlebis procesi unda moergos moswavlis gansxvavebul 
SesaZleblobebs. 
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yuradReba unda mieqces im moswavleebs, romlebic ama Tu im dialeqtze saubroben, maT 
meti dro unda daeTmoT kiTxvis mosamzadebel periodSi. unda dainaxon, rom kiTxva da wera 
erTmaneTis Sesatyvisi procesia da saerTo codnas emyareba.  
teqstis wakiTxvamde maswavlebelma unda gaarkvios moswavleTa codna im teqstis 
Sesaxeb, rasac exeba teqstis Sinaarsi.MmagaliTad, moTxroba soflis Sesaxeb. moswavleebma 
unda aRweron TavianTi sofeli _ rogoria is, romeli mTa, mdinare aris sofelSi. Semdeg 
maswavlebeli xmamaRla kiTxulobs teqsts, gzadagza Cerdeba, amowmebs, ramdenad esmiT 
moswavleebs teqsti da cdilobs SeinarCunos maTi yuradReba. maswavleblis toni da 
intonacia unda Seesabamebodes wakiTxuli teqstis Sinaarss. moswavleebi Tvals ayoleben 
teqsts. maswavlebelma SeiZleba wasakiTxi teqsti mTel klass aCvenos proeqtorzec. bolos 
unda daisvas kiTxvebi, wakiTxulis informaciis gaazrebisaTvis da avalebs maT ipovon 
teqstSi is winadadeba, romelic im SekiTxvaze pasuxobs, Semdeg cdilobs sxva sityvebiT 
gadmosces aRniSnuli frazebis, an winadadebebis azri. maswavlebeli winaswar ganmartavs 
teqstSi gamoyenebul axal sityvaTa mniSvnelobebs. 
mniSvnelovania erToblivi kiTxva. maswavlebeli moswavleebTan erTad kiTxulobs 
teqsts, vidre Tavad moswavleebi ar SeZleben teqstis damoukideblad wakiTxvas. es aqtivoba 
SeiZleba damoukidebladac ganxorcieldes _ diskis gamoyenebiT. 
ganmeorebiT wakiTxvisas maswavlebeli exmareba moswavleebs gamoyon teqstidan 
mniSvnelovani azri ramodenime winadadebiT, rac Seexeba gameorebas kiTxvaSi, erTobliv 
kiTxvasa da teqstis moniSvnas, maswavlebeli iyenebs individualur muSaobaSi susti 
mkiTxvelis dasaxmareblad. susti mkiTxvelisaTvis mniSvnelovania Tanatolis uSualo 
kavSiri ukukavSiri teqstis kiTxvisas, romelic maswavleblis mier unda daigegmos. 
xmamaRali kiTxvis dros maswavlebeli miniSnebebs da karnaxs iyenebs mxolod 
saWiroebis SemTxvevaSi, rac moswavles exmareba, TviTon gaasworos an daZlios problema. 
maswavlebeli ar ereva moswavlis mier kiTxvisas daSvebuli yvela Secdomis 
SemTxvevaSi. Tu iseTi Secdomaa, rom ar irRveva winadadebis azri, kiTxvis damTavrebis Semdeg 
ganixilavs moswavlesTan erTad. 
aucilebelia maswavleblis komentari, zusti da moqnili  kiTxvisaTvis, miniSnebis 
warmatebiT gamoyenebisaTvis. maswavlebelma jer unda aRniSnos moswavlis warmateba da 
dadebiTi mxareebi, Semdeg aRniSnos zogierTi Secdoma. 
pirveli klasis dasrulebis Semdeg, moswavles SeuZlia: waikiTxos martivi teqsti, 
imsjelos teqstis Sinaarsze, dasvas kiTxvebi, sakuTari sityvebiT gadmosces wakiTxuli 
ambebi, gaakontrolos Tavisi saubari, saubris dros gamoiyenos axali sityvebi. moswavles 
esmis, rom winadadebaSi sxvadasxva sityvas sxvadasxva roli ekisreba. xmamaRla kiTxulobs 
pirvelklaselTaTvis gankuTvnil wignebs da esmis maTi Sinaarsi.  
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The use of modern methods in the process of teaching reading is given particular attention in first class. Working 
on the text requires teacher’s professional competence. Each student’s individual abilities must be considered.  
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 The subject standard of Georgian language and literature contains three skills: reading, writing and speaking. 
Unlike many other skills, good skill of reading is the result of purposeful teaching. The process of reading mastering is a 
complex and takes quite a long time, because variety basic skills are necessary. Reading is multilateral skill, which means 
decoding depicted symbols to reveal opinion. So for mustering reading skill it is necessary to use best strategies and 
methods. 
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manana zivzivaZe-nikoleiSvili A 
 
aSS-is elementaruli skolis I klasSi maTematikis gakveTilis Catarebis organizaciis 
aspeqtebi 
 
statiaSi saubaria aSS-is elementaruli skolis I klasSi maTematikis gakveTilis 
Catarebis organizaciuli aspeqtebis Sesaxeb. gadmocemulia maTematikis erTi rigiTi gakveTilis 
mimdinareoba. statiaSi agreTve saubaria amerikuli skolis struqturasa da safexurebze. amerikis 
dawyebiT klasSi Catarebuli gakveTili atarebda SemecnebiT xasiaTs. igi formiT saintereso da 
SinaarsiT mimzidveli iyo da moswavleebSi iwvevda dadebiT emociebs. statiaSi yuradReba 
gamaxvilebulia gakveTilze gamoyenebul teqnikur da multimediur saSualebebze, rogorebicaa 
grafoproeqtori da kompiuteri. 
  
    am ramdenime wlis winaT, sami Tvis ganmavlobaSi, samecniero mivlinebiT vimyofebodi aSS-
Si, misuris Statis qalaq kolumbiaSi, romelic sauniversiteto qalaqs warmoadgens. iq 
yofnis periodSi saSualeba mqonda, axlos gavcnobodi amerikis sauniversiteto da saskolo 
ganaTlebis sistemas. Cemi interesebis arealSi gansakuTrebiT moeqca dawyebiTi, anu rogorc 
iq uwodeben, elementaruli skola. samecniero praqtika gaviare kolumbiis im elementarul 
skolaSi, romelic damegobrebulia quTaisis dawyebiT skolasTan da romelsac Senobis 
abraze qarTul enaze aweria sityva `gamarjoba~.  
sainteresoa, rom amerikuli skolis yoveli safexuri cal-calke SenobaSia 
ganTavsebuli da erTmaneTisagan sruliad damoukidebelia. es safexurebia: elementaruli 
skola (I-V klasebi), saSualo skola (VI-VII klasebi), maRali anu axalgazrduli skola (VIII-
IX klasebi) da umaRlesi skola anu `haisquli~ (X-XII klasebi). bavSvi swavlas 5 wlis 
asakidan iwyebs. `haisqulSi~ moswavle valdebulia aucileblad Seiswavlos Semdegi sagnebi: 
inglisuri ena da literatura, saxelmwifos istoria, maTematika, mecniereba (fizika, qimia, 
biologia) da fizkultura. amaT garda, igi sakuTari interesebis gaTvaliswinebiT, damatebiT 
irCevs misTvis sasurvel sxva sagans. 
universitetSi Caricxvis msurvelebi, dasaxelebuli 5 savaldebulo sagnidan oTxSi 
(garda fizkulturisa), me-12 klasSi an skolis damTavrebis Semdeg, saTanadod dawesebuli 
Tanxis gadaxdis safuZvelze, specialurad Seqmnil saxelmwifo komisiasTan, testirebas 
gadian. aseTi testirebebi  weliwadSi 5-jer tardeba.  testirebaze msurvelTa gasvla 
limitirebuli ar aris. is moswavleebi, romlebic minimalurad niSnul qulaze naklebs 
daagroveben, universitetSi ar miiRebian, danarCenebi ki TavianT monacemebs maTTvis sasurvel 
universitetebSi daagzavnian. cxadia, am universitetebSi pirvel rigSi ufro maRali qulebis 
mqone moswavleebi iricxebian.  
aRsaniSnavia, rom moswavleebis codna elementaruli skolidan moyolebuli, bolo me-
12 klasis CaTvliT, ara marto yovelwliurad, aramed yovel semestrSi, yovel TveSi, yovel 
kvirasa da yoveldRiurad  fasdeba saTanado qulebiT. elementarul skolebSi arsebobs 
moswavleTa waxalisebis originaluri formebic. magaliTad, skolis direqtoris anu 
principalis (rogorc maT amerikaSi uwodeben) mier, semestris bolos, xdeba warCinebul 
moswavleTa miwveva lanCze. es moswavlisaTvis udidesi pativia. amerikel moswavleebs 
pataraobidanve aqvT gacnobierebuli, risTvis an ratom swavloben. iqauri maswavleblebi, 
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Cvengan gansxvavebiT, moswavleebs ar aZaleben gakveTilis mosmenas da yuradRebas. moswavles 
ufleba aqvs, gakveTilidan ukiTxavad gavides, an saklaso oTaxis romelime kuTxeSi dadgmul 
kompiuterze iTamaSos. 
garda saxelmwifo skolebisa, qveyanaSi kerZo skolebic arsebobs, sadac swavlis 
yovelwliuri gadasaxadi sakmaod didia (saSualod 5-6 aTasi dolari). elementarul sko-
lebSi moswavleebs specialurad gamoyofili ufaso avtobusebiT daatareben.  ekonomikurad -
SedarebiT xelmokle bavSvebisaTvis skolaSi kveba ufasoa, danarCenebi ki dReSi saamisod 1,25 
dolars ixdian. 
maswavlebels amerikul skolaSi sakmaod didi datvirTva aqvs. kerZod, sruli StatiT 
momuSave maswavlebeli kviraSi, rogorc wesi, 25 gakveTils atarebs. misi wliuri xelfasi 21 
aTasi dolaridan iwyeba da muSaobis staJisa da sxva monacemebis gaTvaliswinebiT, 45 aTas 
dolaramde adis. garda diplomisa, mas aucileblad unda hqondes saTanado sertifikatic. 
skolaSi maswavleblad miReba Tavdapirvelad sacdeli vadiT xdeba. Tu igi warmatebiT 
gaarTmevs Tavs dakisrebul movaleobas, uformdeba samsaxurebrivi kontraqti, romelic 
droSi SezRuduli ar aris. jgufebSi moswavleTa raodenoba 30-s ar unda aWarbebdes.  didi 
yuradReba eqceva moswavleTa internacionalur aRzrdas, radganac amerikaSi uamravi 
sxvadasxva erovnebis moqalaqe cxovrobs. Cven saSualeba gvqonda, monawileoba migveRo 
erovnebaTa festivalSi. skolis uzarmazar darbazSi warmodgenili iyo sxvadasxva qveynis 
iseTi eqsponatebi, rogorebicaa: erovnuli tansacmelebi, foto-albomebi, video-klipebi, 
samzareulo da a.S.  
saklaso oTaxi warmoadgens did, naTel oTaxs, sadac merxebis nacvlad patara 
magidebi dgas Tavisi skamebiT. patarebi Tavs laRad, Tavisuflad da komfortulad grZnoben. 
saklaso oTaxis kedlebi uamravi stendiT, plakatiT, moswavleTa naxatebiTa da sxvadasxva 
saxis TvalsaCinoebiT aris dafaruli. saklaso oTaxSi mravladaa sxvadasxva saxis teqnikuri 
saSualebebi, kompiuteri. 
saklaso oTaxSi zoologiuri kuTxec aris mowyobili. bavSvebi gansakuTrebuli 
mzrunvelobiT epyrobian cxovelebs: ciyvebs, kurdRlebs, patara kuebs. 
rogorc aRvniSneT, kedlebi SemecnebiTi xasiaTis uamravi sagniTaa morTuli. aq aris 
saaTebi, sxvadasxva masStabebis mqone saxazavebi, banerebi da sxv. oTaxis kuTxeebSi ki 
yuTebiT uamravi geometriuli figura, saTamaSo, flomasterebi da bavSvebisaTvis saintereso 
sagani inaxeba. aseve uamravi wigni da sabavSvo Jurnali aris moTavsebuli Taroebze. 
yvelaferi, rac ki moswavleebisaTvis aris saWiro da aucilebeli, uxvad moipoveba saklaso 
oTaxSi. 
kolumbiis elementaruli skolis pirveli klasis maswavlebelia luri qrami. igi 
axalgazrda, energiuli qalbatonia. welze patara kalTa aqvs mimagrebuli, raSic 
gakveTilisaTvis saWiro sagnebi uwyvia. erT-erT gakveTils igi SekiTxvebiT iwyebs. bavSvebs 
darigebuli aqvT gakveTilis Temis Sesabamisi geometriuli figurebi. maswavleblis kiTxvebis 
sapasuxod isini maRla sweven samkuTxedebs, kvadratebs, wreebs, kubebs da a. S. 
amis Semdeg maswavlebeli moswavleebs aCvenebs kubs da sTxovs maT Caxaton kubis is 
mxare, romelsac xedaven. bavSvebi did furclebze akeTeben kubis wina mxaris im Canaxatebs, 




rogorc vxedavT, daxatuli figurebi erTmaneTisagan gansxvavdeba, radgan moswavleebi  
TavianTi magididan kubs sxvadasxvanairad xedaven. 
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amis Semdeg maswavlebeli grafoproeqtoris saSualebiT moswavleebs Tavad aswavlis 
am figuris daxatvas (da ara daxazvas). mere ki aZlevs davalebas, romelic SemdegSi 
mdgomareobs: man bavSvebs Camouriga Semdegi saxis figurebi:  
 
 
da misca aseTi davaleba: 6 dasaxelebis figurisagan  aegoT Senoba da Semdeg CaexataT. 
maswavlebelma magidaze daawyo 10 figura da moswavleebs SekiTxva dausva: `gamoviyeneT Tu 
ara 10 figura Senobis asagebad?~ _ pasuxi _ `ara, radgan 10 > 6-ze.~ Semdeg maswavlebeli 
moswavleebs 3 figuras aCvenebs, da igive SekiTxvas usvams maT. pasuxi kvlav uaryofiTia _ 
`ara, radgan 3 < 10~. 
dasrulebul naxatebs patarebi haerSi afrialeben da cdiloben, maswavlebels 
Seafasebinon. maswavlebeli yvelas keTilad uRimis da maT naSroms maRal Sefasebas aZlevs. 
gakveTili 40 wuTi gagrZelda. amis Semdeg patarebi dasasveneblad gaemarTnen. 
momdevno gakveTili eTmoba aRniSnuli gakveTilis kompiuteruli versiis ganxilvas. 
igi metad sainteresod da Sinaarsianad mimdinareobs. moswavleebi monitorze gamosaxuli 
figurebis simravlidan miuTiTeben im figuras, romelsac isini wina gakveTilze TviTon 
xatavdnen. Semdegi gakveTili eTmoba kompiuterul grafikas, sadac moswavleebi `Tagvis~ 
daxmarebiT, kompiuteris monitorze xataven figurebs, am process Tan erTvis multimedia, 
animaciuri klipebi da a. S.  
rogorc vxedavT, maTematikis gakveTili atarebs SemecnebiT xasiaTs, formiT 









The article is about the organizational aspects of math teaching in the first grade of USA elementary school. Here is 
described ordinary math lesson. The article also discusses structure and stages of American school. Lesson which was held 
in American schools’ primary classes had cognitive nature. Form of the lesson was very interesting and provoked positive 
emotions within students.  The article focuses on the technical and multimedia facilities, such as computer and projector, 
which are used during lessons. 
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manana qarqaSaZe  
A 
azrovnebis  formebis ganviTareba swavlebis dawyebiT  safexurze 
 
dawyebiT safexurze ganaTleba iTvaliswinebs moswavlis SesaZleblobebisa da 
potencialis gansazRvras, realizebas da aRsazrdelis individualuri ganviTarebisaTvis  
pirobebis Seqmnas. rac ufro mravalmxrivi da mravalferovania saganmanaTleblo garemo, miT 
ufro ixsneba moswavlis pirovnuli unarebi da inteleqti. winamdebare statiaSi, yuradReba 
gamaxvilebulia problemaze, romelic exeba dawyebiTi safexuris aRsazrdelebSi azrovnebis 
formebis ganviTarebis sakiTxebs. azrovneba SemecnebiTi procesia da imisaTvis, raTa 
SesaZlebeli gaxdes moswavlis SesaZleblobebis realizeba misi interesebisa da unarebis 
gaTvaliswinebiT, aucilebelia saswavlo procesSi sxvadasxva strategiebis, meTodebisa da 
aqtivobebis mizandasaxuli gamoyeneba.  
Tanamedrove saganmanaTleblo procesSi, mniSvnelovani yuradReba unda gamaxvildes 
azrovnebis kompetenciebis ganviTarebaze, rac xels Seuwyobs aRsazrdelis maqsimalurad 
CarTvas saganmanaTleblo procesSi. imisaTvis, rom azrovnebis procesis Camoyalibeba 
warimarTos, aucilebelia saswavlo procesi daitvirTos aqtivobebiT, romelic warmoqmnis  
amocanis gadaWris, gagebis moTxovnilebas.    
 
dawyebiTi safexurze ganaTleba iTvaliswinebs moswavlis SesaZleblobebisa da 
potencialis gansazRvras, realizebas da aRsazrdelis individualuri ganviTarebisaTvis  
pirobebis Seqmnas. kerZod, rac ufro mravalmxrivi da mravalferovania saganmanaTleblo 
garemo, miT ufro ixsneba moswavlis pirovnuli unarebi da inteleqti. minda yuradReba 
gavamaxvilo problemaze, rac dawyebiTi safexuris aRsazrdelebSi azrovnebis  formebis 
ganviTarebis sakiTxebs exeba. azrovneba SemecnebiTi procesia  da imisaTvis, rom SesaZlebeli 
gaxdes moswavlis SesaZleblobebis realizeba misi interesebisa da unarebis 
gaTvaliswinebiT, aucilebelia saswavlo procesSi, azrovnebis saxeebis ganviTarebisaTvis 
mizandasaxulad gamoyenebuli iqnas sxvadasxva strategiebi, meTodebi da aqtivobebi. rogorc 
cnobilia, dargobrivi da zogadi unar-Cvevebis kompetenciebis sakiTxebi ganuyofelia. mimaCnia 
rom dRes, Tanamedrove saganmanaTleblo procesSi mniSvnelovani yuradReba unda gamaxvildes 
azrovnebis kompetenciebis ganviTarebaze, rac xels Seuwyobs aRsazrdelis  maqsimalurad 
CarTvas sakuTar saganmanaTleblo procesSi, maT Soris dargobriv kompetenciebSi sasurveli 
Sedegis miRebaSi. rogorc viciT, azrovneba pirovnebis ganuyofeli Tvisebaa, pirovnebiseuli 
xasiaTis matarebelia. azrovnebs da Seimecnebs pirovneba. imisaTvis, rom azrovnebis procesis 
Camoyalibeba warimarTos, aucilebelia saswavlo procesi daitvirTos aqtivobebiT, romelic 
warmoqmnis  amocanis gadaWris, gagebis moTxovnilebas. klasikur fsiqologiaSi gamoyofili 
azrovnebis saxeebidan, dawyebiT safexurze aqtiuria praqtikuli da xatovani azrovneba, 
romelic unda gamoviyenoT verbalur-logikuri azrovnebis ganviTarebisaTvis.Uumcrosi 
saskolo asakis moswavleebi swavlisa da swavlebis meTodebis gamoyenebis Sedegad swavloben 
TavianTi azrovnebis marTvas. gakveTilze pedagogi am procesis formirebas axdens im 
davalebebis meSveobiT, romelic bavSvebSi gaanalizebis, cnobismoyvareobis, azrovnebis 
procesis gaSlas uwyobs xels.  
kerZo dawyebiT skolaSi `Rone qveynisa~, dawyebiT klasebSi programirebis elementebis 
swavleba efeqturia azrovnebis saxeebis ganviTrebis TvalsazrisiT. Aazrovnebis tipebi 
mWidrodaa dakavSirebuli erTmaneTTan da maTi srulfasovani formireba mxolod 
kompleqsuradaa SesaZlebeli. vinaidan, azrovneba mWidrodaa dakavSirebuli pirovnebis 
gamocdilebasTan, aucilebelia swavlebis dawyebiT safexurze mizanmimarTulad 
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ganvaxorcieloT saazrovno unarebis CarTva gamocdilebisa da axali codnis, axali amocanis 
gadaWris gamoyenebiT, vinaidan mozardebi msgavsi amocanebis winaSe dadgomisas, problemas 
wyveten gamocdilebiT gamdidrebuli codnis meSveobiT.Pprogramirebis elementebis swavleba 
dawyebiTi klasis moswavleebSi orientirebulia sxvadasxva tipis azrovnebis kompleqsurad 
ganviTarebaze, maTi asakobrivi Taviseburebebis gaTvaliswinebiT. moviyvanoT informaciis 
organizebis swavlebis magaliTi dawyebiT safexurze. 
magaliTi 1. Mmoswavleebs vaCvenebT, rukas. vuxsniT, rom TvalsaCinoebaze naCvenebia 
mdinare rioni, romelic miedineba sxvadasxva qalaqebisa da soflebis gavliT da vuxsniT, 
rom zogi qalaqi da sofeli Sendeba mdinaris ganapiras. ganvixiloT mdinare rioni da 
vnaxoT, romeli qalaqebia gaSenebuli am mdinareze. vTxovT moswavleebs CamoTvalon rionis 
piras gaSenebuli is qalaqebi da soflebi, romelic unda gaiaron raTa Cavidnen 
ambrolauridan foTSi. rukis meSveobiT vaxdenT informaciis organizebas. informaciis 
organizeba aseve SeiZleba cxrilebis, grafis, katalogis da sxva saxiT. 
magaliTi 2. MmoswavleebTan  erTad  SevadginoT  sqema: bebia-babua-deda; bebia-babua-
mama; Svilebi. SevadginoT grafi. 
magaliTi 3. valagebinebT wignebs biblioTekaSi da vuxsniT katalogis mniSvnelobas. 
moswavleebi adgenen katalogs sxvadasxva kriteriumebiT. axdenen informaciis organizebas.
 am magaliTebis mixedviT, moswavles uviTardeba praqtikuli azrovneba, radgan is 
problemas wyvets, rodesac fiqrobs, rogor SeiZleba moxvdes erTi qalaqidan meoreSi rukis 
daxmarebiT. amasTanave CarTulia xatovani da logikuri azrovneba, vinaidan mas uwevs 
problemis gadaWra (gzis gagneba, katalogis dalageba, naTesavebis  sqemis Sedgena). 
zemoT mocemuli davalebebis Sesasruleblad, moswavle iyenebs:  
 xatovan azrovnebas, (cxrili, grafi da ruka, katalogis forma);  
 logikur azrovnebas, vinaidan  uwevs cnebebis (ojaxis wevrebi, wignebi, qalaqebi da 
sxv.) gamoyeneba; 
 praqtikul azrovnebas (informaciis organizebis gziT, adgens katalogs, qalaqebs 
Soris moZraobis rukas da a.S.); 
 Teoriul azrovnebas, vinaidan  man icis, rogor moaxdinos informaciis organizeba 
sxvadasxva kriteriumebiT;  
 praqtikul azrovnebas, rodesac is  praqtikulad asrulebs davalebas; 
 analitikur azrovnebas, magaliTad, mas zemoT mocemuli davalebebis Sesasruleblad, 
informaciis organizebisaTvis sWirdeba gansazRvros, romeli kriteriumebiT sjobs 
informaciis organizeba biblioTekaSi; aq CarTulia aseve intuiciuri tipis azrovneba; 
 SemoqmedebiT azrovnebas, rukisa da katalogis Sedgenisas; 
 realistur azrovnebas, romelic rogorc viciT, mimarTulia gare samyaroze. misi 
mizania raimes Semecneba, igi emyareba logikur kanonebs. aseTi tipis azrovnebasTan 
saqme gvaqvs nebismieri wamoWrili problemis gadawyvetisas, rodesac saWiroa analizi 
da abstraqcia; 
 reproduqtul azrovnebas.  viciT, rom es ukanaskneli iyenebs ukve mza Cvevas, 
gamocdil sqemas raime problemis gadasaWrelad. yoveldRiur cxovrebaSi xSiria, 
rodesac Cvens winaSe wamoWril problemas Cveuli, gamocdilebaSi arsebuli wesiT 
vwyvetT; rodesac moswavle Seiswavlis rukis, sqemis da katalogis meSveobiT 
informaciis organizebas, igi msgavs SemTxvevaSi, iolad gadaWris amocanas;  
 produqtiul azrovnebas. zemoT aRniSnuli SemTxvevebidan gamomdinare, moswavle 
SeZlebs im davalebebis Sesrulebas, romlis  gadawyvetis gamocdileba ar hqonia da 
saWiroa gadawyvetis axali gzebis Zieba, rasac produqtuli azrovneba emsaxureba. 
zemoT aRniSnul davalebebTan muSaobas mivyavarT kritikuli azrovnebis ganviTarebamde,  
romlis  mizania ukve miRebuli gadawyvetilebebis Semowmeba da analizi imisa, Tu 
praqtikulad rogor da sad SeiZleba maTi gamoyeneba. adamianis winaSe dasmul amocanaTa 
efeqturi gadawyvetisTvis aucilebelia sxvadasxva saxis azrovnebis CarTva. aucilebelia, 
SevexoT autistur, egocentrul azrovnebas, romelic mimarTulia pirovnebis 
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moTxovnilebebis dakmayofilebaze, misi survilebis realizaciaze. aseTi tipis azrovneba 
Tavs ver aRwevs afeqturi sferos gavlenas da mTlianad aris ganpirobebuli pirovnebis 
survilebiT, misi Zlieri moTxovnilebebis dakmayofilebiT. raime realur obieqtebs Soris 
mimarTebis damyareba, raime problemis gadaWra xdeba ara realurad arsebuli am mimarTebebis 
an situaciis analizis, ganyenebis safuZvelze, aramed, sakuTari survilis Sesabamisad 
[ukiduresad gamoxatuli autisturi azrovnebis magaliTia fsiqikuri aSlilobis mqone 
pirovnebis azrovneba]. aucilebelia yuradReba mieqces mozardis azrovnebisadmi ganwyobas, 
azrovnebis unars. romelic inteleqtTanaa dakavSirebuli, rac azrovnebis Sedegad axali 
amocanebis gadaWras  gulisxmobs. 
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At the beginning level education provides students’ opportunities and potential, their realization and creates 
conditions for pupils’ individual development. In particular, the more versatile and diverse is educational environment, the 
more abilities have students to show their individual ability and intellect. I want to pay attention on the problem that is 
connected with the development of students’ thinking formation at the beginning level. Thinking is cognitive process and to 
make possible to realize students’ abilities and take into consideration their interests and skills, it is necessary to use various 
purposeful strategies, methods and activities in the teaching process for thinking types development. 
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moswavleTa zepiri da weriTi metyvelebis ganviTarebis zogadi gzebi 
Cveni epoqa mecnierebisa da teqnikis aRmavlobis epoqaa da axali warmatebebi didad 
aris damokidebuli imaze, Tu rogori iqneba momavali Taobis inteleqtualuri SesaZlebloba, 
azrovnebis done, kvleva-Ziebis unari da sxva moqalaqeobrivi  Tvisebebi. 
teqnikuri revoluciis  epoqis keTilismyofeli gavlena SeiWra msoflios TiTqmis 
yvela kuTxeSi da SeuZlebelia mas CamovrCeT. saskolo reformis erT-erTi moTxovnac swored 
esaa. Tumca es ar niSnavs imas, rom movwydeT wigns. kiTxvas, sworad weras da metyvelebas 
saTanado yuradReba sWirdeba.  
qarTuli enisa da literaturis swavlebis procesSi sistematiurad unda vizrunoT, 
rom moswavleebSi CamovayaliboT Cveni droisa da epoqis Sesaferisi esTetikuri idealebi, 
ganvuviTaroT saTanado mxatvruli gemovneba, silamazisa da mSvenierebisaken miswrafebis 
grZnoba, zepiri da weriTi metyvelebis kultura. 
Tanamedrove italieli mwerali da mecnieri umberto eko wers: ,,wignierebis axali 
saxea kompiuteri, romelsac SeuZlia aTasgvari informaciis mowodeba, magram wignis Secvla 
ara.Kkompiuteris gamoyenebiT, adamianma didi xnis ocneba aisrula. mas SeuZlia survilisamebr  
cvalos da Seavsos teqstebi, magram mTavari ,,manqana~, romelic uricxvi teqstis Seqmnis 
saSualebas iZleva, aTaswleulis win aris gamogonebuli da mas anbani ewodeba. WeSmariti 
Tavisuflebis  mosapoveblad, adamianma unda gaiaros  sikvdil-sicocxlis maradiuli 
gakveTilebi. am araCveulebriv codnas ki wignebi iZleva~. 
     moswavleTa yovelmxrivi aRzrdisaTvis, maTi inteleqtualuri Zalebis ganviTarebisaTvis, 
Tanamedrove teqnologiebis aTvisebasTan erTad, mniSvnelovania  wigniereba. 
      ra aris dRes Cvens skolebSi moswavleTa weriTi da zepiri metyvelebis ganviTarebis 
ZiriTadi sawindari? – es aris erTiani, swori literaturul-enobrivi garemos Seqmna. 
   metyvelebis am or sxvadasxva formas Soris msgavseba imaSia, rom orive SemTxvevaSi 
moswavles moeTxoveba azrebis sworad, gamarTulad gadmocema. amitom, qarTuli enisa da 
literaturis gakveTilebze, marTlwerisa da metyvelebis kulturis SeswavliT da saTanado 
praqtikuli Cvevebis gamomuSavebiT, xeli SevuwyoT moswavleTa inteleqtis intensiur 
ganviTarebasa da wignierebis donis amaRlebas, metyvelebaze dakvirvebis unars. 
dRes moswavleTa zepir da weriT metyvelebaSi arsebuli problemebi warmoadgens 
pedagogTa yoveldRiuri zrunvisa da yuradRebis sagans. 
    erTiani, swori literaturul-enobrivi garemos Seqmna – es aris Cvens skolebSi 
moswavleTa swori metyvelebis ganviTarebis sawindari. 
    zepiri da weriTi metyveleba aris erTmaneTTan mWidrod dakavSirebuli, 
urTierTganmapirobebeli  movlena. Oorive SemTxvevaSi,  moviTxovT moswavlisagan azrebis 
sworad gadmocemas. gaumarTlebelia bundovani, daulagebeli saubari imis gamo, rom igi 
zepirad iyo warmoTqmuli, iseve, rogor  ar SeiZleba azris damaxinjebiT gadmocema 
werilobiTi saxiT. Lliteraturis swavlebis yoveldRiur process Tan unda axldes 
kontroli zepir metyvelebaze. 
moswavleTa weriTi da zepiri metyvelebis kulturis amaRlebisaTvis 
gasaTvaliswinebelia  sami mTavari faqtori: 
a)   maswavleblis sanimuSo metyveleba; 
b)   gramatikuli codna da stilisturi varjiSi; 
g)  Lleqsikuri maragis gamdidreba. 
garda amisa, aucilebelia qarTuli enisa da literaturis kompleqsuri swavleba. 
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   am bolo wlebis saskolo gamocdilebam naTelyo rom, gramatikuli normebisa da 
kategoriebis codna mniSvnelovani pirobaa azris werilobiT Tu zepir formebSi sworad 
gamosaxatavad. enobriv-gramatikuli wesebisa da kanonebis Seswavla xels uwyobs moswavleTa 
mier literaturuli teqstebis sworad da Segnebulad aTvisebas da piriqiT, nebismieri 
literaturul-mxatvruli masalis Seswavla xels uwyobs enobrivi codnis cxovrebaSi 
gamoyenebas.Aam codnis ganmtkicebas da gaRrmavebas, praqtikuli Cvevebis gamomuSavebas. 
literaturis swavlebis mTeli procesi bunebrivad unda davukavSiroT qarTuli enis 
gramatikis swavlebas. enis gakveTilze am teqstebidan unda SevarCioT praqtikuli magaliTebi 
stilisturi savarjiSoebis Casatareblad, xolo literaturis gakveTilebze yovelTvis unda 
viyenebdeT enis gakveTilebidan miRebul codnas. garda amisa, saWiroa moswavleebma SeZlon 
azri Camoayalibon naTlad, emociurad, eqspresiulad. am mizniT, rogorc zepir, ise weriTi  
metyvelebis dros veZebT yvelaze damajerebel, swor da ukeTes gamomsaxvelobiT-enobriv 
SesaZleblobebs. 
swavlebis es mxare aris – stilistika, romelic moswavles aZlevs Teoriul codnas 
rigi mniSvnelovani sakiTxebis Sesaxeb, uviTarebs esTetikur damokidebulebas 
metyvelebisadmi da pasuxismgeblobas enis siwmindis dacvisa da kulturis amaRlebis mizniT. 
moswavleTa zepir da weriT metyvelebaze muSaobis dros, aucilebelia  
gaviTvaliswinoT Semdegi saorientacio sakiTxebi: mxatvruli, samecniero-publicisturi 
testebis swrafi, xmamaRali kiTxva; zepirad Sesaswavli mxatvruli nawarmoebis 
gamometyvelebiT kiTxva, mcire zomis epikuri nawarmoebis, an misi nawilis Sinaarsis zepiri 
da werilobiT gadmocema (aRweris elementebiT); zepiri da werilobiTi Txzuleba, msjeloba, 
nawarmoebis gegmis Sedgena, damoukideblad wakiTxuli literaturuli nawarmoebis zepiri 
Sefaseba-prezentacia. gansakuTrebul Sedegs iZleva mxatvruli-SemoqmedebiTi Txroba da 
interaqtiuri swavlebis erT-erTi meTodi – roluri TamaSi, romlis wyarod swored 
literatura gamoiyeneba. 
es meTodi moswavleebs aZlevs imis saSualebas, rom maT ganaviTaron da Seamowmon 
sakuTari codna, unarebi da gamocdileba mocemul situaciaSi moqmedi pirebis azrebisa da 
grZnobebis gaTavisebiT.Aam meTods SeuZlia, moswavleebSi damoukidebeli azrovnebis 
ganviTarebisa da swavlis xelSemwyobis roli Seasrulos. moswavleebi ganixilaven da 
iTviseben sxvebis azrebs da Tvalsazrisebs; isini iyeneben metyvelebas imisTvis rom 
gadmoscen emociebi; cxovrebiseuli situaciebis gaTamaSebisas isini iReben unikalur 
gamocdilebas, uviTardebaT zepirmetyveleba da mosmenis unari. gansjiTi diskusiis Semdeg ki 
moswavleebi sakuTar STabeWdilebebs gadmoscemen werilobiT. aseT SemTxvevaSi, pasiuri 
moswavlec ki cdilobs daweros am gamocdilebis Sesaxeb. 
     zepirmetyvelebaSi arsebuli problemebis aRmosafxvrelad yuradReba unda gavamaxviloT  
sxva xerxebsa da saSualebebzec, rogoricaa: mxatvrul-SemoqmedebiTi Txroba gakveTilze, 
roca moswavles teqstis sizustis dacviT, Txrobis procesSi uxdeba masalis gadakeTeba,  
magaliTad, piris Secvla. sasurvelia, rom Txrobas win uswrebdes moswavlis mier sakiTxebis  
winaswar garkveuli TanmimdevrobiT warmodgena, gamometyvelebiT kiTxva da sxva. yvela es 
sakiTxi moswavleTa leqsikuri maragis gamdidrebis saukeTeso saSualebaa.Aavsebs maT 
leqsikas rogorc literaturul-Teoriuli, ise yoveldRiurad gamosayenebeli 
terminologiiT. 
metyvelebis kulturis srulyofisaTvis mTavaria sinonimuri gamoTqmebis daufleba. 
qarTuli ena am mxriv, Tavisi dauSreteli simdidriT farTo SemoqmedebiT gzas iZleva. 
moswavleebs teqstur masalaze muSaobis procesSi yuradReba gavamaxvilebinoT sinonimebze. 
sistematurad vavarjiSoT sinonimuri monacvle sityvebis Ziebis, konteqstSi maTi Casmisa da 
winadadebis agebis mimarTulebiT. 
zepiri metyvelebis dros moswavleTa logikuri, warmosaxviTi azrovnebisa da 
SemoqmedebiTi unaris gamosamuSaveblad yuradRebas vaqcevT literaturuli personaJebis 
daxasiaTebas, radgan moswavlem unda imsjelos.Mmsjeloba ki azrovnebis yvelaze 
ganviTarebuli formaa. 
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       zepir metyvelebasTan erTad, mniSvnelovania weriTi metyvelebis roli. moswavleTa 
weriTi namuSevrebis Sedegebi gviCvenebs, rom zepiri metyvelebis kulturisaTvis 
damaxasiaTebeli naklovanebani TiTqmis saerToa moswavleTa weriTi metyvelebis 
kulturisaTvisac. weris procesi aerTianebs moswavleTa SemoqmedebiT Zalebs, aaqtiurebs 
mexsierebas, grZnobs sityvis Zalas, dainaxavs Sedgenili winadadebebis sizustes. mxolod 
testuri masalis Sesruleba ver miscems maswavlebels imis saSualebas, rom droze miiRos 
gadamWreli zomebi weris xarvezebis gamosasworeblad. 
      weriTi muSaobis sistemaSi yvelaze did interess moswavleebSi iwvevs  ucnobi teqstis 
Sinaarsis werilobiT gadmocema.Aam samuSaos win unda uZRodes maswavleblis mier 
Catarebuli mosamzadebeli samuSao. kerZod, wakiTxuli teqstis Sinaarsis gageba abzacobrivi 
garCeviT, ucnobi sityvebis ganmartebebiT. 
moswavleTa literaturuli warmosaxviTi unaris ganviTarebis saqmeSi did rols 
asrulebs Tavisufali-SemoqmedebiTi xasiaTis Txzulebebi. Txzulebebis weras safuZvlad 
edeba moswavleTa mier nanaxi da gancdili an romelime saintereso literaturuli 
nawarmoebis wakiTxvis Sedegad miRebuli STabeWdilebani. am dros moswavle gulmodgined 
emzadeba, kiTxulobs damxmare kritikul literaturas, eufleba gramatikul normebsa da 
weris wesebs, eCveva azrebis logikurad da TanmimdevrobiT gadmocemas. Temis sworad 
gasaazreblad, TxzulebaSi unda Candes mofiqrebulad Sedgenili gegma, igrZnobodes  
faqtobrivi masalebis codna, raTa gaakeTon saTanado daskvna-ganzogadeba. mniSvnelovania 
kaligrafiuli xarisxi, rac adamianis  kulturis gamoxatulebaa. Cvevebi da zrunva 
kaligrafiaze swavlebis yvela etapze unda xdebodes.  
       gasaTvaliswinebelia TxzulebaTa tipebi Tematuri TvalsazrisiTac: Txzuleba 
literaturul Temebze; Txzuleba literaturul-publicistur Temebze; Txzuleba 
SemoqmedebiT an zogadad Tavisufal Temebze. me vfiqrob, rom weris dros moswavlem unda 
ganicados da igrZnos Txzulebis TiToeuli sityvis Zala. aq ki dagvexmareba dimitri uznaZis 
,,ganwyobis  Teoria~ da misi gamoyenebiTi mniSvneloba. Sinagani gancda Tan unda axldes 
Txzulebis weris process. 
dimitri uznaZe ganwyobis pirvel asaxvas gancdebSi, emocias uwodebs. ,,emocia ki aris 
gancda, romelSic asaxulia subieqtis garemosTan Sexvedris pirveli Sedegi~. weriTi 
namuSevris analizi klasSi mniSvnelovani faqtoria. vaswavloT moswavleebs pirvel rigSi 
weris strategiebi: gegmis Sedgena, monaxazis gakeTeba, naweris koreqtura, gaecnon  
erTmaneTis nawerebs, imsjelon da dasaxon am xarvezebis gamosworebis gzebi. gamoviyenoT 
analitikuri Sefasebis sqemebi. Txzulebas vafasebT ori kriteriumiT: davalebis 
moTxovnasTan Sesabamisobis da gramatikul-leqsikuri kompenteciis mixedviT. ( ix. sqema) 
 
qula 







davalebis moTxovnas srulad  pasuxobs; 
 azri mkafiod da Tanmimdevrulad aris 
gadmocemuli; 
 
gramatika da leqsika  moTxovnis  
Sesabamisia; 






davalebis  moTxovnas  srulad  pasuxobs; 
azri mkafiod da                                   
Tanmimdevrulad 
 aris  gadmocemuli; 
 mxolod zog SemTxvevaSia 
 gadmocemuli 
 
gramatika da leqsika moTxovnaze martivia; 
Secdomebis raodenoba zog SemTxvevaSi 





Ddavalebis moTxovnas pasuxobs   mxolod 
nawilobriv; 
umetes SemTxvevaSi azris gageba Wirs. 
 
gramatikuli da leqsikuri Secdomebi 





naweri davalebas ar pasuxobs, an furceli carielia 
 
0 
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 maswavleblebma moswavleebs unda vaswavloT swavlebis da swavlis strategiebiT 
sargebloba, raTa damoukideblad moaxerxon maTi gamoyeneba. am SemTxvevaSi, isini  ufro 
maRal akademiur moTxovnebs upasuxeben.MmagaliTad, vaswavloT strategiebi aqtiuri kiTxvisa 
da weriTi metyvelebis redaqtirebisaTvis, strategiebi faqtebisa da movlenebis analizisa da 
SejamebisaTvis. 
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General   methodical  recommendation   presented   direction  to teachers  to develop their  students written and  
oral  speech.  A  teachers  should be  a novator  who  changes  the strategies systematically  ,studies  the process  of  
students  senses  and  discusses  the  ways of solving  problems with them. 
 
foTis wmida nikolozis saxelobis z/s skola 
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komunikaciuri garemo da komunikaciis sferoebi 
 
masobrivi komunikacia gavlenas axdens jgufisa da pirovnebis sazogadoebrivi 
Semecnebis Camoyalibebaze, sazogadoebrivi azris formirebaze da socialuri stereotipebis 
Seqmnaze. aqve imaleba sazogadoebrivi cnobierebis marTvis SesaZleblobebi. adamianebi, 
rogorc wesi, iReben qcevis im socialur normebs, eTikur moTxovnebs, esTetikur principebs, 
romlebic damajereblad propagandirdeba masobrivi informaciis saSualebebiT, rogorc 
cxovrebis wesis, Cacmis stilis, urTierTobis formebisa da sxva dadebiTi stereotipi. ase 
xdeba individis socializacia mocemul istoriul periodSi, sazogadoebisaTvis sasurveli 
normebis Sesabamisad. 
winamdebare naSromSi ganxilulia politikuri, religiuri, pedagogiuri, saqmiani, 
sawarmoo, samecniero da sxv. diskursis sferoebi. komunikaciis tipebi da formebi; 
komunikaciis tipologiis agebis meTodologiuri midgomebi.  masobrivi komunikaciebis 
Teoriebi; warmodgenilia komunikaciuri saqmianobis funqcionaluri analizi; ganxilulia 
komunikaciis funqcionaluri modelebi. 
  
praqtikulad yvelaferi, rac adamianis garSemoa da Seadgens mis saarsebo garemos, 
warmoadgens aseve komunikaciur garemosac. amasTan, am garemos nawils Seadgens sagnebi da 
movlenebi, romlebic SeiZleba gamoyenebul iqnas komunikaciuri funqciiT, xolo nawili – 
sakuTriv komunikaciuri garemoa, romlis mTavari daniSnulebaa Setyobinebis gadacema. 
Setyobineba arasdros ar igzavneba mxolod SetyobinebisaTvis.Mmisi mizania, mimRebis (an 
Tavad gamgzavnis, romelic iazrebs sakuTar moqmedebebs) moqmedebis gamowveva. sityva – 
yovelTvis saqcielia (idea, romelic gamomdinareobs m. baxtinis `Tanamonawileobis 
filosofiidan~). SeiZleba visaubroT komunikaciisa da moqmedebis SeuRlebaze.        
 ukanasknel xanebSi, politologiaSi, sociologiaSi, sociolingvistikasa da 
komunikaciis TeoriaSi gavrceleba hpova terminma `diskursi~ (igi pirobiTad SeiZleba 
gaiSifros formulis daxmarebiT: sityvas+moqmedeba). radgan moqmedeba da individebs Soris 
urTierTqmedeba xdeba garkveul komunikaciur garemoSi, komunikaciis garkveul 
sazogadoebriv sferoSi, amitom saubroben institucionalur diskursze (politikuri 
diskursi, religiuri diskursi, pedagogiuri diskursi, saqmiani diskursi, sawarmoo diskursi 
da a.S.). 
 komunikaciuri aqtebis kompleqss, romlebic gaerTianebulia saerTo amocaniT da 
situaciuri pirobebiT, SeiZleba vuwodoT komunikaciuri movlena. magaliTad, biznes-
komunikaciis sferoSi aseT komunikaciur movlenebad SeiZleba CaiTvalos prezentaciebi da 
gamofenebi. politikur sferoSi komunikaciuri movlenis magaliTia saxelmwifos meTauris 
viziti (dagegmili da organizebuli movlena) da teroristuli aqti (samTavrobo 
struqturebis mier daugegmavi movlena, romelic saWiroebs garkveul reaqcias). daugegmavi 
komunikaciuri movlenis SemTxvevaSi xSirad vawydebiT krizisuli komunikaciis 
aucileblobas. 
 komunikacia warmoebs sxvadasxva sferoebSi. zogierT maTganSi (magaliTad, 
arqiteqtura, musika) sakmaod rTulia komunikaciuri kontinuumis diskretul erTeulebad 
dayofa. cnobilma italielma mecnierma, umberto ekom, romelic miiCnevda, rom `kultura 
upiratesad aris komunikacia~, SemogvTavaza mTeli rigi komunikaciuri sferoebis: kinos, 
ferweris, arqiteqturis, reklamisa da sxva, sakuTari, saintereso da safuZvliani analizi. 
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sareklamo, savaWro, politikuri sferos, kinosa da fotografiis komunikaciis Rrma analizi 
SeiZleba vipovoT rolan bartis SromebSic. 
 komunikaciis sferoebi mkvlevarTa yuradRebas ipyrobda sxvadasxva xarisxiT. sakmaod 
tradiciulad iTvleba sayofacxovrebo (upiratesad, pirovnebaTaSorisi) komunikaciis  sfero.  
 
magram aqac, erTis mxriv, fsiqoanalizis, neirolingvisturi programirebis ganviTarebasTan 
dakavSirebiT, meores mxriv,  ojaxisa da mozardTa fsiqologiuri daxmarebis samsaxurebis 
gamoCenasTan erTad, warmoiSva axali komunikaciuri problemebi da amocanebi. rogor 
visaubroT narkoman mozardTan? – kiTxva, romelzec pasuxi unda gagvces ara marto 
fsiqologiam da sociologiam, aramed lingvistikam. 
sawarmoo komunikacia ZiriTadad ganixileba sainJinro fsiqologiis farglebSi. 
ukanasknel wlebSi mimdinareobs muSaoba komunikaciuri menejmentis da gamoyenebiTi 
ritorikis mimarTulebiT. xelmZRvanelis xelqveiTTan urTierTobis (sityvieri da 
araverbaluri) stilma, muSaobis procesSi TanamSromelTa urTierTobam, samuSao 
dokumentebis Seqmnam da sxva aspeqtebma SeiZleba rogorc gaaumjobesos, aseve gaauaresos  
warmoebis muSaoba. qveynis kadrebis ganyofilebis muSaoba unda moicavdes msgavsi 
problemebis gadawyvetasac. amJamad aseTi ganyofilebebi, dasavleTis qveynebis analogiuri 
ganyofilebebisa da dawesebulebebisagan gansxvavebiT, dakavebulni arian `qaRaldomaniiT~. 
totalitarizmis periodSiEaRniSnuli ganyofilebebis funqcia iyo TanamSromlebze 
zedamxedveloba, cnobebis Segroveba maT warmoSobisa da `saimedoobis~ Sesaxeb.    
  sabazro urTierTobebis swraf ganviTarebasTan dakavSirebiT, sawarmoo komunikacias 
gamoeyo biznes-komunikaciis, anu saqmiani urTierTobis sfero. biznesis sferoSi gamoCnda 
saswavlo da sacnobaro literaturis publikaciebi, romlebic Tumca gamartivebuli formiT, 
magram mainc Seexeba komunikaciasa da urTierTobis kulturas, komunikaciuri codnisa da 
xerxebis gavrcelebas da sxva. 
 sakmaod farTo kvlevebi mimdinareobs politikuri diskursis sferoSi. mravali partiisa 
da politikuri organizaciis, mimdinareobebisa da jgufebis arseboba saWiroebs politikur 
komunikaciur sferoSi swor orientacias.  
 samecniero diskursis sfero, sakvlevi interesis aseve sakmaod tradiciuli obieqtia. 
amave dros, Tu uwin ikvlevdnen samecniero publikaciebis specifikur enas, amJamad 
mkvlevarebs izidavT sxvadasxva problemebi: virtualuri, globaluri samecniero 
sazogadoebis Seqmnidan (internetiT) dawyebuli, samecniero konferenciebisa da kongresebis 
tipis komunikaciuri movlenebis organizebiT damTavrebuli. mTel rig qveynebSi samecniero 
komunikaciis organizeba biznesis sagani gaxda. 
saganmanaTleblo diskursis sfero aseve xsnis axal waxnagebs Cvens qveyanaSi _ 
ganaTlebis diferenciaciasTan, saganmanaTleblo momsaxurebis bazris gamoCenasTan, 
saganmanaTleblo dawesebulebebTan axlos reklamis saWiroebis da `public relations” aRZvrasTan 
dakavSirebiT. umaRlesi saswavleblis dakompleqteba, momaval studentebTan Sexvedra, 
profesiuli orientacia, konsultaciuri momsaxureba, testireba _ warmoadgens 
saganmanaTleblo dawesebulebebis momxmarebelTan komunikaciis ZiriTad mimarTulebebs.   
leqtoris saubari studentTan – pedagogiuri diskursis sferoa da igi calke ganxilvas 
saWiroebs.  
Sou-biznesisa da sportuli biznesis komunikaciuri sferoebi aseve sakmaod axalgazrdaa, 
Tumca mas Cvens qveyanaSi gaaCnia garkveuli predistoria. dasavleTSi ki estradis 
varskvlavebisa da sportis gmirebis public image-s elementebi iqmneba komunikaciis da 
imijmeikerobis profesionalTa mier. 
komunikaciuri movlenebisa da informaciis gadacemis TvalsazrisiT, sakmaod nayofieria 
turistuli biznesis sfero. mTel rig SemTxvevebSi igi ikveTeba saerTaSoriso da 
kulturaTSoris sferosTan. 
saerTaSoriso komunikacia xorcieldeba sxvadasxva doneze, rogorc oficialuri 
(tradiciuli), aseve saxalxo diplomatiis saxiT. arsebobs mdidari literatura _ 
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arc ise didi xania, rac komunikaciis Teoriis, lingvistikis, fsiqologiisa da sxva 
sazogadoebrivi mecnierebebebis specialistebi `Cawvdnen~ samedicino da iuridiul diskurss. 
`sityva arCens~ _ am sazogadoebriv WeSmaritebas mivyavarT imis gaazrebamde, rogor xdeba es 
da rogor unda vimuSavoT `sityvaze~. eqimisa da avadmyofis saubari unda mimdinareobdes 
spontanurad, sxvagvarad SesaZlebelia fataluri SemTxveviTobis aRZvra. magaliTad, cnobil 
kinokomediaSi, avadmyofma, romelmac arasworad gaigo eqimis sityvebi, gadawyvita, rom mas 
darCa erTi Tvis sicocxle. kanonebis ganmartebam aseve sabediswero roli SeiZleba 
Seasrulos adamianis, an organizaciis arsebobaSi. 
religiuri diskursis sfero emsaxureba komunikaciis saWiroebebs eklesiaSi. aq Zalian 
mniSvnelovania interpretaciisa da gagebis problema. aRsaniSnavia, rom mecniereba 
germenevtika (interpretaciis Teoria) warmoiSva swored wminda werilis Zveli teqstebis 
ganmartebis aucileblobis Sedegad.    
arsebobs komunikaciis Semdegi tipebi: pirovnebaTaSorisi, jgufuri, masobrivi 
komunikacia. isini SeiZleba xorcieldebodes sxvadasxva sferoSi (kulturul-sulieri, 
samecniero, saswavlo, sawarmoo), sxvadasxva asakis, sqesis, erovnebis, eTnosis, rasis 
(gerontokomunikaciebi, jenderuli, nacionalur-eTnikuri, rasaTaSorisi komunikaciebi) 
adamianebs Soris; sxvadasxva kategoriis mosaxleobas (axalgazrduli, qalTa, religiuri) 
Soris; kontinentebs, qveynebs, saxelmwifoebs, xalxebs, teritoriebs (kontinentTaSorisi, 
saxelmwifoTaSorisi, saerTaSoriso, teritoriaTSorisi) Soris da sxva. 
komunikaciis tipebi gamoiyofa komunikantebis Semadgenlobis mixedviT: pirovnebaTSorisi, 
jgufuri da masobrivi komunikacia. 
kontaqtis damyarebisa da SenarCunebis saSualebebis mixedviT komunikaciebi ori saxisaa: 
uSualo (pirdapiri) da SualobiTi (distanciuri) komunikaciebi; komunikatorebis 
iniciatiurobis mixedviT ganasxvaveben aqtiur da pasiur komunikaciebs; organizebulobis 
xarisxis mixedviT ki gamoarCeven SemTxveviT da organizebul komunikaciebs; gamoyenebuli 
niSanTa sistemis mixedviT komunikaciebs yofen verbalur da araverbalur saxeebad. 
komunikaciis formebs miekuTvneba diskusiebi, saubrebi, TaTbirebi, sxdomebi, 
molaparakebebi, brifingebi, pres-konferenciebi, prezentaciebi, miRebebi pirad sakiTxebze, 
satelefono saubrebi, saqmiani mimowera da sxva. 
komunikaciis sferoebi erTiandebian specializirebuli komunikaciebis cnebaSi. 
tradiciulad gamoiyofa: sayofacxovrebo, politikuri, samecniero, saganmanaTleblo, 
pedagogiuri, iuridiuli, samedicino, religiuri, sawarmoo komunikaciis sferoebi. 
ganvixiloT komunikaciis ZiriTadi tipebi:  
pirovnebaTaSorisi komunikacia _ erTmaneTTan uSualo kontaqtSi Semavali ori, an 
ramdenime individis mier informaciebis gacvlis procesi da maTi interpretaciaa. 
warmatebuli pirovnebaTaSorisi komunikaciis piroba dakavSirebulia monawileTa mier 
`saerTo socialuri sinamdvilis~, saerTo `aq da axlave~-s SeqmnasTan, romlis gareSe, 
komunikacia SeiZleba saerTod ar Sedges. mocemul winapirobas mkvlevarebi zogjer uwodeben 
pirovnebaTaSorisi komunikaciis xelSekrulebiT aspeqts. 
pirovnebaTaSorisi komunikaciis efeqturobas gansazRvravs individebis, rogorc 
komunikaciuri pirebis parametrebi. komunikaciuri pirovnebisaTvis ganmsazRvreli 
parametrebia: motivaciuri, kognituri da funqcionaluri. 
motivaciuri parametri ganisazRvreba komunikaciuri moTxovnilebebiT. Tu moTxovnileba 
ar arsebobs, maSin ar arsebobs komunikacia, an adgili aqvs fsevdokomunikacias. 
kognituri parametri moicavs mraval maxasiaTebels, romelic SemecnebiTi gamocdilebis 
dagrovebis procesSi ayalibebs individis Sinagan samyaros: komunikaciuri kodebis codna, 
TviTdakvirveba da TviTSemecneba, metakomunikaciuri unarebi, partnioris kognituri da 
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funqcionaluri parametric moicavs sam maxasiaTebels, romelic gansazRvravs individis 
komunikaciur kompetenturobas: komunikaciis verbaluri da araverbaluri saSualebebis 
praqtikuli floba; komunikaciis procesSi, situaciis cvlilebis SemTxvevaSi, komunikaciuri 
saSualebebis varirebis unari; diskursis ageba kodis normebisa da etiketis wesebis 
Sesabamisad.    
sakuTari komunikaciuri potencialis gamoyenebis xerxebze da saSualebebze 
damokidebulebiT, pirovneba SeiZleba mivakuTvnoT ama Tu im tips:  
dominanturi komunikanti: cdilobs iniciativis xelSi aRebas, ar uyvars, roca 
awyvetineben, mkacria, damcinavi, saubrobs sxvebze xmamaRla. 
mobiluri komunikanti: advilad Sedis saubarSi, gadadis Temidan Temaze, saubrobs 
bevrs, sainteresod da siamovnebiT, ar ibneva urTierTobis ucnob situaciaSi. 
rigiduli komunikanti: siZneelebs awydeba urTierTobis kontaqtdamamyarebel fazaze, 
Tumca lakonuri da logikuria. 
introvertuli komunikanti: ar cdilobs iniciativis xelSi aRebas _ sxvas uTmobs, 
morcxvi da Tavmdabalia, SeboWilia urTierTobis moulodneli situaciebisas. 
jgufuri komunikacia aRiZvreba ramdenime adamianis uSualo urTierTobisas, romlebic 
kargad icnoben erTmaneTs da mudmivad urTierToben erTmaneTTan. 
jgufis qveda zRvars Cveulebrivad uwodeben diadas (ori adamianis urTierToba) an 
triadas (sami adamianis urTierToba); zeda zRvari damokidebulia misi moRvaweobis xasiaTze. 
mcire jgufSi komunikaciis funqciebia: Tanxmobis formireba, SeTanxmebuli moqmedebebis 
uzrunvelyofa, jgufis gansakuTrebuli kulturis Camoyalibeba.   
mcire jgufSi sxvadasxva informacia vrceldeba komunikaciuri qselebiT. aRniSnuli 
qselebi SeiZleba iyos centralizebuli, an decentralizebuli. centralizebul qselebSi 
erTi adamiani avrcelebs Tavis irgvliv jgufisaTvis mniSvnelovan informacias. 
centralizebuli komunikaciuri qseli sami saxisaa: 1. frontaluri, 2. radialuri da 3. 
ierarqiuli. frontaluri qselis monawileebi ar Sedian erTmaneTTan kontaqtSi, magram 
erTmaneTis TvalTaxedvis areSi rCebian; radialuri qselSi jgufis wevrebs mTeli 
informacia gadaecema mxolod centraluri pirisgan; ierarqiuli qseli jgufis wevrebis 
Tanadaqvemdebarebis or da met doniani struqturaa. 
decentralizebul qselebSi monawileebi Tanabari uflebebisani arian. TiToeul 
maTgans SeuZlia informaciis miReba, gadamuSaveba da gadacema da qselis danarCen 
monawileebTan pirdapiri kavSiris damyareba. decentralizebuli komunikaciuri struqturebi 
aseve sami saxisaa: 1. jaWvi, 2. wriuli, 3. sruli. jaWvis struqturaSi informacia gadaecema 
Tanmimdevrulad jgufis erTi wevridan meores. wriul struqturaSi jgufis absoluturad 
yvela wevri sargeblobs erTnairi SesaZleblobebiT. informacia SeiZleba xangrZlivad 
cirkulirebdes jgufis wevrebs Soris. amasTan, igi TandaTan mdidrdeba da zustdeba. srul 
struqturaSi araviTari dabrkoleba ar arsebobs Tavisufali urTierTobisa da informaciis 
gadacemisaTvis. 
ama Tu im komunikaciuri wesis arCevani damokidebulia urTierTqmedebis saxeebsa da 
miznebze. centralizebuli qselebiT informaciis gadacema mizanSewonilia im SemTxvevebSi, 
roca erTi da igive informacia, damaxinjebis gareSe unda gadaeces yvela adamians, roca 
aucilebelia liderobis ganviTarebis stimulireba, jgufis organizebulad Sekvra. Tumca 
mxedvelobaSia misaRebi, rom amgvari qselebis farglebSi gaZnelebulia rTuli da 
SemoqmedebiTi amocanebis gadawyveta. maTma farTo gamoyenebam aseve SeiZleba Seamciros 
romelime wevris kmayofileba _ am jgufSi monawileobis gamo. 
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decentralizebuli qselebi gamoiyeneba, rodesac aucilebelia: droSi 
aralimitirebuli, SemoqmedebiTi, maRali sirTulis amocanis gadaWra; pirovnebaTSorisi 




organizaciebSi, informaciis gacvlis jgufuri procesi SeiZleba davyoT or 
kategoriad: informaciis dagegmili, anu formaluri gadacema da informaciis daugegmavi, anu 
araformaluri gadacema.                
informaciis formaluri gadacema xorcieldeba sandartizebuli formebis (blankebis) 
meSveobiT, romelSic Seitaneba informacia. standartuli formebi upiratesobas aZlevs 
gadacemadi informaciis iniciators: Sesabamisi blankis mimoqcevaSi Setana drois 
mniSvnelovan ekonomias iZleva. blankebi gamosadegia aseve informaciis mimRebisaTvis: formis 
gamoyenebisas, mas SeuZlia daazustos, romeli monacemebi sWirdeba muSaobisaTvis. nebismieri 
standartuli formis mTavari naklia, moqnilobis ararseboba.       
  araformaluri komunikaciis arxs SeiZleba vuwodoT mosmenilis/Worebis gavrcelebis 
arxi. xSirad, araformaluri arxebi moqmedebs formalurTan SedarebiT ufro swrafad da 
TiTqmis yovelTvis, komunikantebis ndoba araformaluri informaciisadmi ufro didia, vidre 
formaluri wyarosadmi. 
 organizaciaSi moqmedi komunikaciuri procesebi SeiZleba daiyos or msxvil sferod: 
komunikacia organizaciis SigniT da gare komunikacia. Sidaorganizaciuli komunikaciebi 
moicavs urTierTobebs organizaciis farglebSi. gare komunikaciebi warmoadgens nebismieri 
socialuri sistemis _ gare socialur warmonaqmnebTan kavSiris erTobliobas.   
informaciis nakadis mimarTulebaze damokidebulebiT komunikaciebi iyofa 
horizontalur da vertikalur komunikaciebad. Tavis mxriv, vertikaluri mimarTuleba iyofa 
daRmaval da aRmaval komunikaciebad. 
daRmavalia komunikaciuri nakadi, romelic gadainacvlebs jgufis, an organizaciis 
erTi donidan meore, SedarebiT dabal doneze. magaliTad SeiZleba moviyvanoT xelmZRvanelis 
xelqveiTTan urTierToba. 
SedarebiT dabalidan maRali donisaken aRmavali informacia gamoiyeneba xelqveiTebis 
xelmZRvanelTan Seqcevadi kavSirisaTvis _ muSaobis Sedegebisa da mimdinare problemebis 
Sesaxeb informirebis mizniT. 
horizontaluri mimarTuleba mimdinareobs Tanabari rangis mqone jgufis wevrebs 
agreTve Tanabari mniSvnelobis jgufebs Soris. horizontaluri komunikacia ayalibebs 
Tanabaruflebian urTierTobebs.      
aRniSnuli ZiriTadi komunikaciuri nakadis garda, organizaciaSi SeiZleba 
SeiniSnebodes damatebiTi (xelmZRvanelsa da sxvadasxva qveganyofilebebis TanamSromlebs 
Soris, anu `diagonalze~; TanamSromlebsa da sxvadasxva organizaciis xelmZRvanelebs Soris, 
anu `gverdze~) urTierTobebi. 
masobrivi komunikacia _ teqnikuri saSualebebis gamoyenebiT, informaciis (codnis, 
sulieri faseulobebis, moraluri da samarTlebrivi normebis) gavrcelebis procesia, 
romelic gaTvlilia ricxobrivad did, erTmaneTisgan daSorebuli auditoriisaTvis. 
SeiZleba gamovyoT ori konceptualuri midgoma masobrivi komunikaciis aRZvrisadmi. 
erT-erTi midgomis (i. budancevi) Tanaxmad, masobrivi komunikaciis aRZvra da komunikaciis 
saSualebebis ganviTareba adamianTa sazogadoebis warmoqmnisa da ganviTarebis sinqronulia. 
meore midgomis Tanaxmad (g. tardi, u. eko) masobrivi komunikacia Cndeba im SemTxvevaSi, Tu 
gvaqvs: industriuli tipis sazogadoeba, romelic garegnulad balansirebulia, magram 
sinamdvileSi gajerebulia mravalferovnebiTa da kontrastebiT; komunikaciis arxebi, 
romlebic uzrunvelyofs mis miRebas ara gansazRvruli jgufebiT, aramed adresatebis 
ganusazRvreli wriT, romlebsac ukaviaT sxvadasxva sazogadoebrivi mdgomareoba; 
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mwarmoebelTa jgufebi, romlebic gamoimuSaveben da gamoscemen Setyobinebebs warmoebis 
saSualebiT. 
masobrivi komunikacia xasiaTdeba: 
 teqnikuri saSualebebis arsebobiT, romelic uzrunvelyofs regularulobasa da 
tiraJirebulobas; 
 
 informaciis socialuri mniSvnelobiT; 
 auditoriis masobriobiT; 
 komunikaciuri saSualebebis mravalarxianobiTa da komunikaciuri saSualebebis arCevis 
SesaZleblobiT. 
  urTierTobis procesis monawileebi xdebian ara calkeuli individebi, aramed 
miTologizebuli krebiTi subieqtebi: xalxi, partia, saxelmwifo, armia, oligarqebi. 
  masobrivi komunikaciis socialuri mniSvneloba fasdeba garkveul socialuri 
moTxovnebTan da molodinebTan SesabamisobiT. Tanamedrove epoqis masobriv komunikacias 
axasiaTebs mravalarxianoba: gamoiyeneba vizualuri, audialuri, audio-vizualuri arxi, 
komunikaciis sityvieri, an werilobiTi forma da sxva. informaciis gamgzavnis rolSi gamodis 
sazogadoebrivi instituti, an morfologizebuli individi. mimRebi aris miznobrivi jgufebi, 
romlebsac aerTianebs erTgvari, socialurad mniSvnelovani niSnebi.  
masobriv komunikacias gaaCnia: informaciuli, maregulirebeli, kulturologiuri da 
pirovnebis socializaciis funqcia. 
informaciuli funqcia mdgomareobs masobrivi mkiTxvelis, msmenelisa da 
mayureblisaTvis _ moRvaweobis sxvadasxva sferoebis Sesaxeb aqtualuri informaciis 
gadacemaSi. 
masobrivi komunikacia gavlenas axdens jgufisa da pirovnebis sazogadoebrivi 
Semecnebis Camoyalibebaze, sazogadoebrivi azris formirebaze da socialuri stereotipebis 
Seqmnaze. aqve imaleba sazogadoebrivi cnobierebis marTvis SesaZleblobebi. adamianebi, 
rogorc wesi, iReben qcevis im socialur normebs, eTikur moTxovnebs, esTetikur principebs, 
romlebic damajereblad propagandirdeba masobrivi informaciis saSualebebiT, rogorc 
cxovrebis wesis, Cacmis stilis, urTierTobis formebisa da sxva dadebiTi stereotipi. ase 
xdeba individis socializacia mocemul istoriul periodSi, sazogadoebisaTvis sasurveli 
normebis Sesabamisad. 
kulturologiuri funqcia gulisxmobs kulturisa da xelovnebis miRwevebis gacnobas, 
rac ganapirobebs sazogadoebis TviTSegnebaSi kulturuli memkvidreobisa da kulturis 
tradiciebis SenarCunebis aucileblobis amaRlebas.      
masobrivi komunikaciis Sinaarss warmoadgens masobrivi informacia, romelic  aris 
socialuri informacia. igi xelovnuri arxebiT  gadaecema drosa da sivrceSi gafantul 
farTo auditoriebs. 
masobrivi komunikaciis saSualebebi _ socialuri arxebi da gadamcemebia, romelTa 
meSveobiT xdeba informaciuli Setyobinebebis gavrceleba did teritoriebze. masobrivi 
komunikaciis saSualebaTa Tanamedrove sistema iyofa sam jgufad: masobrivi informaciis 
saSualebebi, telekomunikacia da informatika. masobrivi informaciis saSualebebi, masobrivi 
auditoriisaTvis gankuTvnili _ teqstebis fiqsaciis, kopirebis, tiraJirebis, Senaxvisa da 
didi moculobis sityvieri, gamomsaxvelobiTi da musikaluri informaciis mudmivi 
gavrcelebis teqnikuri saSualebebia. masobrivi informaciis saSualebebis Tanamedrove 
sistemis struqtura Semdegnairad gamoiyureba: presa (gazeTebi, Jurnalebi, daijestebi, 
yovelkvireuli Jurnalebi da sxva); audiovizualuri saSualebebi (radio, televizia, 
teleteqstebi da sxva); sainformacio saSualebebi. telekomunikacia _ teqnikuri saSualebebia, 
romlebic uzrunvelyofen Setyobinebebis gadacemasa da miRebas. telekomunikaciis 
specialistebi ZiriTadad muSaoben kodebTan, signalebTan, xmaurebTan. 
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masobrivi komunikaciis Setyobinebis miRebisas, auditoriis reaqciaze 
damokidebulebiT, masobrivi komunikaciebis TeoriaSi gamoikveTa ori ZiriTadi mimarTuleba:       
1. adamianze orientirebuli midgoma. aRniSnuli midgomis momxreebi gamomdinareoben iqedan, 
rom adamianebi SerCeviTad aRiqvamen masobrivi informaciis saSualebebidan Semosul 
informacias. isini irCeven informaciis im nawils, romelic emTxveva maT azrs, da uaryofen, 
ukuagdeben im nawils, romelic am SexedulebebSi ver jdeba. e. noel-noimanis mier  
 
 
ganviTarebuli Teoria, romelsac uwodes `dumilis spirali~, Segvaxsenebs `xmis micemis 
paradoqsis~ movlenas, romlis Tanaxmad, mravali adamiani ar monawileobs arCevnebSi, radgan 
varaudobs, rom maTi `xma~ ar aris gadamwyveti. amgvar situaciaSi iqmneba sazogadoebrivi 
azrisa da `politikuri klasis~ erTmaneTisagan izolaciis saSiSroeba. 
 s. bol-rokeSisa da m. de fleris mier formulirebuli damokidebulebis Teoria, 
yuradRebas amaxvilebs informaciis saSualebebs, maT auditoriasa da mTlianad sazogadoebas 
Soris urTierTobaTa rTuli sistemis arsebobaze da aanalizebs mimdinare movlenebisadmi 
adamianis damokidebulebis Camoyalibebis process; adamianis Sexedulebebis formirebas, 
individualuri da sazogadoebrivi normebis, faseulobebis SeTanxmebulobas da sxva. 
2. media-orientirebuli midgoma. aRniSnuli midgoma efuZneba im faqts, rom adamiani 
emorCileba masobrivi komunikaciis saSualebaTa zemoqmedebas. isini moqmedeben adamianze, 
rogorc narkotiki, romelTanac SewinaaRmdegeba SeuZlebelia. lasuelis `tyviis Teoria~ 
amtkicebs, rom komunikacia magiuri tyviis msgavsia, romlis winaSec mayurebeli, rogorc 
samizne, daucveli da uRonoa. media-orientirebuli midgomis TvalsaCino 
warmomadgeneliaHherbert marSal maklueni. misi Teoriis ZiriTadi Tezisi amgvaria: 
urTierTobis saSualebiT gadacemuli Setyobineba aris Tavad es saSualeba. informaciis 
gadacemisas teqnikuri saSualeba ar aris neitraluri, aramed gadascems Setyobinebas sakuTar 
Tvisebebs. masobrivi komunikaciis saSualebebis moRvaweoba aRar aris adamianisTvis romelime 
movlenisgan gamomdinare moqmedeba. masobrivi komunikaciis saSualebebi adamianis 
cnobierebaSi iwyebs moqmedebas, rogorc sawyisi mizezi, romelic realobas aniWebs Tavis 
Tvisebebs, anu axdens realobis konstruirebas. 
ratom vmonawileobT komunikaciaSi? komunikaciis saSualebebisa da arxebisagan 
damoukideblad, Cven Setyobinebas gadavcemT imisaTvis, raTa gavafrTxiloT sxva adamianebi 
(sagzao niSnebi, an dayvireba), informacia movawodoT sxva adamianebs (teleteqsti, an pres-
relizi), avuxsnaT raime (saxelmZRvanelo, an eqsperimentis gegma), gavarToT (anegdoti, an 
mxatvruli filmi), aRvweroT raime (dokumenturi filmi, an zepiri Txroba), davarwmunoT 
vinme (plakati, romelic mogviwodebs: SeinaxeT fuli bankebSi! ar SeCerde – wausnikerse!; 
advokatis, an prokuroris sityva sasamarTloSi). es 
– komunikaciis miznebia. xSirad, mizezi SeiZleba 
ramdenime iyos (filmma erTdroulad SeiZleba kidec 
gaarTos, informaciac miawodos, aRweros, 
gaafrTxilos da auxsnas). 
mizezi, ris gamoc adamianebs sWirdebaT 
komunikacia, aris adamianis, an adamianTa jgufebis 
moTxovnilebebi. komunikaciis miznebi emsaxureba ama 
Tu im moTxovnilebebs: gadarCenas, sxva adamianebTan 
TanamSromlobas, piradi saWiroebebi, sxva 
adamianebTan urTierTobebis SenarCuneba, sxvebis 
darwmuneba _ imoqmedon, an ifiqron raime saxiT, sxva 
adamianebze mmarTvelobis ganxorcieleba (aqve 
miekuTvneba propaganda), organizaciebisa da 
sazogadoebebis gaerTianeba erT mTlianobad, 
informaciis miReba da gadacema, samyaros Semecneba 
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da samyaroSi Cveni gamocdilebis gacnobiereba (risi gvwams, ras vfiqrobT sakuTar Tavze, 
sxva adamianebTan urTierTobaze, ras vfiqrobT WeSmaritebaze), SemoqmedebiTi bunebisa da 
warmosaxvis gamovlineba. 
amerikeli mecnierebi r. dimblbi da g. bertoni Cvens moTxovnilebebs anawileben oTx 
jgufSi: piradi, socialuri, ekonomikuri da SemoqmedebiTi (artistic expression). 
xSirad, adamianis moTxovnilebebis aRsawerad mohyavT Aamerikeli fsiqologis, abraham 
maslous sqema-piramida. misi koncefciis Tanaxmad, Cveni moTxovnilebebi warmoadgens 
ierarqias, anu arsebobs sabaziso _ biologiuri da umaRlesi moTxovnilebebi, pirovnebis 
TviTrealizaciis moTxovnilebebi. maslous piramidaSi xuTi donea. ra Tqma unda, umaRlesi 
doneebis ganviTarebisas qveda doneebi ar qreba, aramed, rogorRac gardaiqmneba (kulinaria, 
kvebis kultura, `jansaRi seqsi~, sacxovrebelis arqiteqtura da dizaini). 
realur komunikaciur procesSi, an erT, calke aRebul komunikaciur aqtSi 
SesaZlebelia ramdenime funqciis Sexameba, romelTagan erTi, an ori iqneba ZiriTadi, 
ganmsazRvreli. imis mixedviT, Tu romeli funqcia iqneba wamyvani, SeiZleba avagoT 
komunikaciuri aqtebis klasifikacia. 
tradiciulad, gamoyofen enisa da komunikaciis or, an sam funqcias, romlebic 
SeiZleba iTqvas, gadaikveTeba erTmaneTTan. iTvleboda, rom ena pirvel rigSi asrulebs 
SemecnebiT (kognitiur) an informaciul funqcias: ideebis, Sexedulebebis, azrebis gamoxatva 
da maTi sxva komunikantebisaTvis gadacema. meore funqcia, romelsac Cveulebriv 
gamohyofdnen, iyo SefasebiTi: piradi Sefasebebisa da damokidebulebebis gamoxatva, mesame iyo 
afeqturi: emociebisa da grZnobebis gadacema. 
komunikaciis erT-erTi, SedarebiT martivi funqcionaluri modeli iyo cnobili 
fsiqologisa da lingvistis karl biuleris modeli. masSi enisa da Setyobinebis sami 
funqcia Seefardeboda or komunikants da Setyobinebas _ komunikaciuri aqtis elements.  
1. eqspresiuli funqcia, romelic efardeba mosaubres, 
2. apelaciuri funqcia, mimarTvis funqcia, romelic efardeba msmenels,    
3. reprezentaciuli funqcia, informaciis gadacemis funqcia. 
r. iakobsonma SeimuSava modeli, romelic gamoiyeneba rogorc enisa da zogadad, 
komunikaciuri sistemebis analizisaTvis, aseve calkeuli sityvieri da komunikaciuri 
aqtebisa da movlenebis funqciuri kvlevisaTvis. modelSi gamoiyofa eqvsi funqcia: 1. 
emociuri, 2. konatiuri, 3. referentuli, 4. poeturi, 5. fatiuri, 6. metaenobrivi.    
mis mier SemoTavazebuli funqciebidan, TiToeuli dakavSirebulia komunikaciis ama Tu 
im monawilesTan, an elementTan.   
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Mass communication makes an influence on development of public cognition, formation of public ideas of the 
group and individual and making social stereotypes. Here are concealed abilities to manage public consciousness.   As a 
rule, people accept those social standards of conduct, ethic requests, esthetic principles, which are convincingly 
propagandized by mass media, as a positive stereotype of lifestyle, dressing style, formation of relation and others. Like this 
way is happened socialization of the individual in the historical period in accordance with desired standards of the society. 
In the present article there is discussed the political, religious, pedagogical, business, industrial, scientific and other 
fields of discussion, types and forms of communication; methodological approaches of constructing communication 
typology. Theories of mass media; there are given functional analysis of communication activity; there are discussed 
functional models of communication.  
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manana zivzivaZe-nikoleiSvili     
 
saqarTveloSi maTematikis swavlebis istoriis mokle mimoxilva da dRevandeli 
mimarTulebebi 
 
 statiaSi mokled aris mimoxiluli saqarTveloSi maTematikis swavlebis istoria da 
swavlebis dRevandeli mimarTulebebi. saubaria, rogori iyo maTematikis swavleba Zvel 
saqarTveloSi, sabWoTa saqarTveloSi da rogor xdeba misi ganviTareba dRes. dRes 
saqarTveloSi mravali saswavlo da meToduri saxelmZRvaneloa moqmedebaSi. gansxvavebulia 
maTematikis swavlebis miznebi, moTxovnebi,Sinaarsi, meTodebi, organizaciis formebi. 
Tanamedrove skola orientirebulia ganaTlebis humanizaciis, moswavlis pirovnebis 
mravalmxriv ganviTarebaze, agreTve,  maTematikuri, SemoqmedebiTi da kritikuli azrovnebis 
ganviTarebaze. saubaria dawyebiT klasebSi maTematikis swavlebisas multimediuri 
teqnologiebis rolze. 
 
saqarTveloSi maTematikis zogadi codnis Sesaxeb pirveli Canawerebi gaCnda sulxan-saba 
orbelianis leqsikonSi da vaxtang VI-is publikaciebSi. pirvels Tavis ganmartebaSi mohyavs 
qarTuli anbanuri numeraciisa da ricxviTi numeraciis cxrili, wertilis, sibrtyis, wirisa 
da sxvadasxva geometriuli gansazRvrebebis ganmartebebi, Zveli qarTuli zomis erTeulebi 
da sxva. vaxtang VI-is an misi xelmZRvanelobiT Targmnil publikaciebSi ki mravladaa 
gadmocemuli ariTmetikis, geometriisa da trigonometriis ganmartebebi. rogorc avtori 
aRniSnavs, qarTuli maTematikis xelnawerebidan yvelaze vrceli ioane batoniSvils (17^7-1830) 
ekuTvnis, romelic savaraudod rusulidan unda iyos naTargmni. sainteresoa, rom xelnaweri 
sxva masalebTan erTad Seicavs analizuri geometriis elementebsac. vaxtang VI-is Semdeg 
ganaTlebis dargSi es saqme anton pirvelma ganagrZo. xelnawerTa muzeumSi Semonaxulia 
ucnob avtorTa naSromebic maTematikaSi. 
mecxramete saukunis dasawyisSi qarTuli skolebi rusuli ganaTlebis sistemis qveS iyo 
moqceuli da amitom garkveul zegavlenas axdenda saganmanaTleblo procesze. dawyebiTi 
skolebi dayofili iyo sxvadasxva tipebad, rogoricaa samrewvelo saswavlebeli, kavkasiis 
mxaris dawyebiTi saswavlebeli, normaluri dawyebiTi saswavleblebi, erTwliani da 
orwliani saeklesio da samrewvelo skolebi da sxv. am saswavleblebSi  swavleba 
savaldebuloc iyo rusul enaze. cnobilia, rom im periodis saqarTveloSi Camoyalibda wera-
kiTxvis gamavrcelebeli sazogadoeba, romelmac SeZlo gaexsna ramdenime skola, sadac 
swavleba mTlianad qarTul enaze mimdinareobda. 1830 wels TbilisSi gaxsnil gimnaziaSi 
mraval sxva saganTan erTad iswavleboda algebra, ariTmetika, geometria. am wlidan 
moyolebuli, didi masStabiT daiwyo dawyebiTi ganaTlebis qselis ganviTareba. skolebi 
gaixsna TbilisSi, gorSi, TelavSi, duSeTSi, quTaisSi da sxv. sxvadasxva tipis dawyebiTi 
skolebis raodenobam 1920 wlisaTvis 800-s gadaaWarba. unda aRiniSnos, rom am skolebSi 
saswavlo sagnebs Soris saRvTo sjuls, rusul enas, qarTul enasa da ariTmetikas 
daTmobili hqonda sagrZnobi raodenobis saaTebi. sainteresoa is, rom ariTmetikis swavlebaSi 
drois didi nawili eTmoboda ekonomikasTan dakavSirebul iseT sakiTxebs, rogorebicaa 
procentebi, proporciebi, Tamasuqebis angariSi, jaWvuri wesi da a. S. rac Seexeba algebras, 
misi swavleba iwyeboda III klasidan da Seicavda Semdeg sakiTxebs: algebruli 
gamosaxulebebi, erTwevrebi, mravalwevrebi da maTze moqmedebebi.   
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saqarTveloSi maTematikis swavleba da aqedan gamomdinare, maTematikis swavlebis 
meTodikis winsvla mWidrod ukaSirdeba ruseTis mowinave pedagogiuri azrovnebis 
ganviTarebas, rac, cxadia, gamowveulia ruseTTan Cveni saxelmwifoebrivi urTierTobiT. 
gansakuTrebiT exeba es sabWoTa periods, rodesac gawyvetili iyo yovelgvari urTierToba 
ucxoeTTan. maTematikis swavlebis meTodika Semoifargla mxolod saxelmZRvaneloebis 
SeqmniT. Tumca es, raRa Tqma unda, patara saqme ar iyo _ pedagogiuri azris ganviTarebisa da 
meToduri daxelovnebisTvis yovelTvis didi mniSvneloba hqonda, aqvs da eqneba karg 
saxelmZRvanelos, uromlisodac SeuZlebelia sagnis swavlebis sistematizeba da mecnierebaTa 
safuZvlebis daufleba, terminologiis Seqmna da dadgena. 
XX saukunis 30-ian wlebSi yvelaferi Zireulad Seicvala. gamovida specialuri 
dadgenileba, romlis ZaliTac mTel sabWoTa kavSirSi saskolo ganaTlebis erTiani sistema 
Seiqmna. daisva sakiTxi stabiluri programebisa da saxelmZRvaneloebis Seqmnis Sesaxeb. 
saskolo cxovrebaSi axali etapi daiwyo. daculi iyo mkacri centralizmi. 
saxelmZRvaneloebi yvela saganSi gamodioda mxolod rusul enaze. mokavSire respublikebi 
maTi TargmanebiT sargeblobdnen. miuxedavad amisa, saqarTveloSi dawyebiT skolaSi I, II, III 
da IV klasebSi sakuTari saxelmZRvaneloebi gvqonda ariTmetikaSi.  
prof v. kupraZem, roca is ganaTlebis ministris postze imyofeboda, daarwmuna 
ganaTlebis sakavSiro saministro, rom saqarTveloSi da ruseTSi dawyebiT skolaSi ar 
SeiZleboda ariTmetika erTnairi programiT yofiliyo Seswavlili. amis mizezad qarTuli 
ocobiTi Tvla saxeldeboda. am mdgomareobas usaTuod unda gamoewvia dawyebiT klasebSi 
ariTmetikis swavlebaSi gansxvavebuli meTodikis arseboba. sakavSiro saministrom 
daakmayofila prof. v. kupraZis moTxovna. ase gaCnda CvenSi ariTmetikis sakuTari 
saxelmZRvaneloebi: I da II klasebSi _ `ariTmetika“ _ S. bakuraZisa da S. iaSvilis, xolo III 
da IV klasebSi _ `ariTmetika~ t. tyemalaZis avtorobiT. 
1970 wels Catarda maTematikis swavlebis sakavSiro reforma da dawyebiT skolaSi 
Sevida algebrisa da geometriis elementebi. amis gamo, saswavlo sagans `ariTmetikis“ 
nacvlad ewoda `maTematika“. didia qarTvel pedagog-mecnierTa Rvawli qarTuli maTematikur-
meTodikuri azrovnebis ganviTarebis saqmeSi. maT Seqmnes umdidresi meTodikuri memkvidreoba. 
eseni arian: terenti tyemalaZe, nino TofuriZe, SoTa bakuraZe, SoTa iaSvili, aleqsandre 
wereTeli, aTanase xarabaZe da sxva. 
dRes saqarTveloSi mravali saswavlo da meToduri saxelmZRvaneloa moqmedebaSi. 
gansxvavebulia maTematikis swavlebis miznebi, moTxovnebi, Sinaarsi, meTodebi, organizaciis 
formebi. Tanamedrove skola orientirebulia ganaTlebis humanizaciis, moswavlis pirovnebis 
mravalmxriv ganviTarebaze, agreTve,  maTematikuri, SemoqmedebiTi da kritikuli azrovnebis 
ganviTarebaze. dRevandeli saskolo saxelmZRvaneloebi maTematikaSi, erovnuli saswavlo 
gegmis gaTvaliswinebiT, Sedgenilia Semdegi oTxi mimarTulebiT:  
 ricxvebi da moqmedebebi; 
 kanonzomiereba da algebra; 
 geometria da sivrcis aRqma; 
 monacemTa analizi, albaToba da statistika. 
maTematika, rogorc fundamenturi mecniereba, warmoadgens samecniero-teqnikuri 
progresis ganviTarebisa da qveynis marTvis socialur-ekonomikuri problemebis modelirebis 
ZiriTad berkets. maTematika iyo da rCeba inteleqtualuri ganaTlebis miRebis, logikuri 
azrovnebis ganviTarebisa da Cvens garSemo mimdinare procesebSi wvdomis SesaZleblobaTa  
saSualebad. 
maTematikis swavlebis arsebuli meTodebi da xerxebi, qarTveli maTematikosebis 
erovnuli tradiciebis sworad gaazreba da realur sinamdvilesTan Sepirispireba, 
Tanamedrove informaciul teqnologiebTan Sejereba da Sexameba, saSualebas iZleva sworad 
gaviazroT da davsaxoT axali mimarTulebebi, maTematikis swavlebis meToduri srulyofis 
gzebi, gamovyoT rTuli da specifikuri problemebi, mivusadagoT Sesabamisi mecnieruli 
kvlevebi, rac xels Seuwyobs erovnuli skolis swori gziT svlas da ganviTarebas.  
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maTematikis swavlebis Tanamedrove meTodologiuri da didaqtikuri mimarTulebebis 
ganviTarebisaTvis saWiroa `Zveli~ da `axali~ midgomebis Sejereba, `Zvel,~ tradiciul 
meTodologiaze `axlis~ daSeneba. 
ar SeiZleba oriode sityviT ar SevexoT dawyebiT klasebSi Tanamedrove 
multimediuri teqnologiebis gamoyenebis udides mniSvnelobas. dawyebiTi maTematikuri 
ganaTlebis problemebi vlindeba mis SinaarsSi martividan rTulisaken, cnobilidan 
ucnobisaken mimarTebaSi, Tanamedrove pedagogiuri teqnologiebis gamoyenebis aucileblobaSi. 
swavlebis donis amaRlebis mudmivi moTxovna da samecniero-teqnikuri informaciis aRmavloba 
dRis wesrigSi ayenebs swavlebis procesis marTvis efeqturi organizaciis gzebis Ziebas. erT-
erT aseT RonisZiebad miviCnevT SemoqmedebiTi amocanebis Sedgenisa da amoxnis kreatiul 
midgomas, anu am procesis realizebisaTvis Tanamedrove informaciuli teqnologiebisa da 
pirvel rigSi, misi aucilebeli teqnikuri saSualebis, kompiuteris gamoyenebas. ganuzomelia 
misi roli Tanamedrove swavlebaSi, maT Soris dawyebiT safexurze maTematikis swavlebaSi. 
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The article discusses history of math teaching in Georgia and directions of present teaching. In the article it is 
shown how the math was taught in soviet Georgia and how the process of teaching is developing nowadays. Today there are 
many tutorial and methodological guidebooks in Georgia. The aims, needs, methods, contents and forms of math teaching 
organizatiion are different. Modern schools are oriented to make education more humanize, develop students’ personality, 
and develop mathematical, critical and creative thinking. The article also discusses the role of multimedia technology during 
math teaching in primary classes.   
 
akaki wereTlis saxelmwifo universiteti  















pedagogTa kvalifikaciis amaRlebis quTaisis zonaluri instituti. respublikuri samecniero-meToduri konferencია 
„inovaciebi da tradiciebi Tanamedrove ganaTlebaSi~   
 













nanuli JorJoliani  
 
esTetikuri daEeTikuri parametrebi maTematikis swavlebaSi 
 
es aris mcdeloba imisa, vaCveno `mkiTxvels~, Tu raoden didia siyvaruli sagnisa, 
romelsac aswavli da gsurs Seni siyvaruli gadasdo Sens moswavleebs da gauadvilo swavla 
am disciplinisa, raTa Seiyvaros igi da gamoiyenos yofierebis yvela sferoSi, rameTu 
maTematika Tavadaa ara marto zusti, aramed WeSmariti (amdenad religiuri!) mecniereba da Tu 
anri stendals davesesxebiT, `maTematika misTvis miyvars, rom igi ar uSvebs or Tvisebas: 
TvalTmaqcobasa da gaugebrobas, romelic mZuls ukiduresobamde~. 
 
`Cemi fardobiTobis Teoriis SeqmnaSi udidesi 
roli iTamaSa ara fizikosebis Sromebma, aramed 
dostoevskis romanebma~ 
   /a. ainStaini/ 
 
am genosis naubars meore geniosis (lev tolstois) mosazrebac amtkicebs: `mecniereba 
da xelovneba isevea dakavSirebuli erTmaneTTan – rogorc filtvebi da guli. ase rom, Tu 
erTi organo dazianebulia, maSin meores ar SeuZlia normalurad muSaoba~. udidesia roli 
maTematikis maswavleblisa, radgan es ulamazesi sagani xSirad bevrTa Soris Znel da mSral 
sagnad moixsenieba; yoveli gakveTili ise unda iqnas warmarTuli, ioli da popularuli eniT 
axsnili, moswavlisaTvis siyvaruliT da mSvenierebiT warmosaxuli, rom msmenelma ver unda 
igrZnos sirTule; SigadaSig sasurvelia, saxaliso maTematikiT daintereseba, maTematikuri 
kaleidoskopebi, mosazrebani ricxviTi simbolikis Sesaxeb, maTematikis kavSirebze 
literaturasTan, xelovnebasTan, im did rolze, romelic maTematikas akisrebs cxovrebis 
nebismier sferoSi; sasurvelia weliwadSi erTxel mainc Catardes maTematikuri saRamoebi, 
zeimebi. Cemi mravalwliani gamocdilebidan, SemiZlia SemogTavazoT nawyvetebi ramdenime 
RonisZiebidan, sadac siyvaruliT danaxuli ulamazesi formulebi savsea esTetikuri da 
eTikuri formebiT; SemogTavazebT fragmentebs sxvadasxva asakisa da sxvadasxva Janris 
maTematikuri saRamoebidan.  
`nulidan – usasrulobamde~ – ai, aseTia Cveni saRamos saxelwodeba da iciT ratom? 
Cveni cxovrebis sawyisSi xom cnobiereba nulis toli iyo da… Cvens zrdasTan erTad 
izrdeba cnobiereba cxovrebis Secnobisa – usasrulobamde; cxovrebisa, romlis yoveli 
wvrilmani Tu msxvilmani mainc maTematikiT sunTqavs. 
diax, maTematikiT sunTqavs mecnierebis, Tu teqnikis yoveli dargi; magram dRes Cveni 
mizani sulac ar aris wakiTxva im grZeli siisa, Tu mecnierebis romel dargs ramdenjer 
usargeblia maTematikis sikeTiT.   
roca ricxvTa simbolikiT davinteresdi, gavige rom sruliad sxvadasxva zne-
Cveulebebis da aTasobiT kilometris daSorebiT myofi adamianebisaTvis `Svidis magia~ 
saerToa. 
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Svidi egviptis qurumTaTvisac wminda ricxvad iTvleboda _ rogorc Cans, im dros ukve 
cnobili Svidi mnaTobis (mze, mTvare, merkuri, venera, marsi, iupiteri, saturni) asociaciiT, 
Tu analogiiT.   
ase, rom ricxvTa mistika piTagoramdec didi xniT adre iyo gavrcelebuli; piTagoraze 
ki ukve tradiciac axdenda gavlenas. Ees tradicia eyrdnoboda ricxvTa, gansakuTrebiT ki 
Svidis `idumalebiT mosili xasiaTis“ rwmenas.  
specialur literaturaSi miTiTebulia, rom Semomonaxulia fragmentebi traqtatisa, 
Svidi ricxvis universaluri xasiaTis Sesaxeb.  
 
 
rogorc Cans, amgvar SexedulebaTa zegavleniT Camoyalibda piTagorasa da misi 
mowafeebis Sexedulebebic; maTi azriT – `ricxvi da ricxviTi urTierTobani warmoadgenen 
samyarosa da saganTa wmidaTa wmida safuZvels.~  
Ggadmocemis mixedviT, TviT piTagoras, Svidi uzenaes ricxvad, samyaros gamgebel 
sawyisad miaCnda da amtkicebda, yvelaferi rac arsebobs Svideulia: sferoTa mimoqceva, 
ganmeorebaTa procesebi, cxovrebis periodebi – yvelaferi eqvemdebareba Svids. 
Aasaxeleben ara marto `magiur~ Svidsa da cxras, aramed sxva ricxvebsac (cifrebsac), 
romelTa `xasiaTSi~ ucnauri niSnebia aRmoCenili. 
Aase magaliTad: fizikosebi cdiloben amoicnon, kvantur fizikaSi aseTi `gasaocari~ 
sijiutiT ratom meordeba 137. 
sxva cifrebTan urTierTobaSi 41-c gasaocar Tvisebebs amJRavnebs. Turme, rom aviRoT 
nebismieri xuTniSna ricxvi, magaliTad 14965 (rac miiReba 365-is 41-ze gamravlebiT), rogorc 
ar unda davsvaT cifrebi (41956; 96514; 56149…), yoveli maTgani unaSTod iyofa 41-ze. (iqneb 
qveSecneulad `qarTulma ocnebam~ amitomac airCia nomrad magiuri `41“). 
rac Seexeba adreul wlebSi, ricxvTa gamravlebisa da gayofis niSnebis Sesaxeb 
informacias: moswavleebs yovelTvis Zveli berZnebis TqmulebebiT vuxsni: 
(+) (+) = + Cemi megobris megobari Cemi megobaria. 
(+) (_) = _ Cemi megobris mteri Cemi mteria. 
(_) (+) = _ Cemi mtris megobari Cemi mteria. 
(_) (_) = + Cemi mtris mteri Cemi megobaria. 
adamianTa Soris urTierTobac gana am moralur principebze araa damokidebuli. 
Mmarto calkeuli adamianebi ki ara, saxelmwifoTa Soris urTierTobebic, diplomatiac xom 
am principebis erTgulia. 
dRes, roca mecniereba da teqnika didi siswrafiT midis win, kacTa modgmas safiqrali 
gauCnda, xom ar CamorCa adamianis fsiqologiuri momzadeba am `winsvlas~?  




rusTveli dante mogzaurobdnen fexiT an urmiT 
pirvelyofili adamiani aiRebs yurmils,  
uxmobs manqanas, rom ar dahkargosarc erTi wuTi  
da or saaTSi is gafrindeba moskovSi `tu~- Ti 
pirvelyofili adamiani sul mudam Cqarobs, 
raRacas eZebs an awesrigebs ricxvebis qaoss, 
sul imas cdilobs, rogor gafrindes mTvareze maRla, 
ra dros dantea da rusTaveli, sxva droa axla, 
`sxva droa~ – ambobs, TiTqo didi simarTle hpova, 
logariTmebis – ambobs – da ara riTmebis droa 
moZvelda SoTa, dantec moZvelda, mkiTxvelic maTi 
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teqnikis droSi vis raRad unda riTmebis jarTi? 
vaglax, mgosnebo, ra gaewyoba, moveSvaT leqsebs,  
Tavebis nacvlad, rkinis yuTebi SevidgaT mxrebze  
gulebis nacvlad, mkerdSi CavidgaT amperimetri… 
teqnikis droSi ra dagvrCenia amaze meti?! 
gavelureba gadamdebia da … sxvaTa Soris 
cxovreba ise gasagebia, viT orjer-ori 
cnobili ari, magaliTisTvis asaki miwis 
dadgenilia yvela sazRvari drois da sivrcis, 
 
 
maradisoba, usasruloba, Tavi da bolo… 
es yvelaferi, rogorc amboben  
r i c x v i a    m x o l o d ! … 
da kmara, kmara, vis vasulelebT zRaprebiT CveniT 
TiTqo xe sunTqavs, an qva metyvelebs, suldgmulis eniT 
       TiTqos kacs ZaluZs gaesaubros gardacvlil dedas 
da mgosnis Tvali, cis kabadonze angelozs xedavs… 
kmara! moveSvaT mowodebebiT aRsavse leqsebs, 
uazro zrunvas mtkavlisodena mamulis bedze 
moveSvaT Torem… kisers movitexT am Cveni zrunviT 
pirvelyofili adamiani aiRebs yurmils 
uxmobs manqanas… awkrialdeba eleqtro zari… 
da Cvens zurgs ukan moixureba liTonis kari. 
Cven imasac vgrZnobT rom zogierTi poeti, Tu xelovani skeptikuradaa ganwyobili 
teqnikis ganviTarebisadmi, aSinebT _ adamianTa grZnobani civi xdebiano, magram WeSmariti 
maTematikosi suliT poeticaa, musikosic da xelovanic. Cven gviyvars poezia da musika da 
viciT rom: 
`niutoni rom ar gaCeniliyo 
adre Tu gvian, sxva aRmoaCenda 
msoflio mizidulobis kanons. 
openhaimeri rom ar gaCeniliyo 
adre Tu gvian, sxva amoxsnida 
atomgulis saidumloebs. 
rusTaveli rom ar gaCeniliyo  
ar daiwereboda “vefxistyaosani“ 
a r a s o d e s !!!  
maTematikis `mSvenierebaze~, mis mravalmxrivobaze dialogi maqvs _ perefrazireba 
Sorenasi da arsakiZisa:  
`Sorena _ ras Caciebixar am tial magaliTebs uta? amocana xom gaqvs dasrulebuli 
aki? 
gana vinme dagifasebs Rvawls? 
uta _ gana vinmes wyalobis molodinSi Sevalie maTematikas jani?Mme Cemi sagani 
sicocxleze metad Semyvarebia Cemo, amitomac ganwiruli maqvs Tavi. 
      Sorena _ maS Sen sicocxle saganze naklebad gyvarebia uta? 
      uta _ gana sagania maTematika Cemo? saganyofilia igi amJamad. maTematika mecnierebaa, 
mxatvrobaa, poeziaa, musikaa.“ 
adamianTa modgmis erT-erTi mniSvnelovani Rirseba _ megobrobis grZnobaa da aq ki 
`megobari ricxvebis~ Sesaxeb `visaubrebT~. 
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roca piTagoras hkiTxes ra aris megobrobao, man upasuxa – `megobari~ es meore mea, 
xolo megobroba es damokidebulebaa 220-sa da 284-s Soriso~. 
    Oor _ A  da B ricxvs megobari ewodeba, Tu A-s gamyofebis jami gvaZlevs B-s, daB B-s 
gamyofebis jami A-s. am pirobebs akmayofileben es ricxvebi. rac Seexeba esTetikur 
siamovnebas, TviT fortepianos klaviaturis agebulebac maTematikur gamoTvlebTan aris 
dakavSirebuli. bunebasa da arqiteqturaSi simetriis principebze aris damokidebuli 
mSvenierebis aRqma. Tundac foTlisa da rtos agebulebac ki oqros kveTis prerogativaa, 
mSvenierebis etaloni _ apolon belvederskis skulpturac xom oqros kveTis principebzea 
agebuli. 
    Ees formula ki statiis avtoris kuTvnilebaa: 
 
 
sicocxlisa) d  (SemecnebiT) = cxovrebas 
aRniSnuli statia warmoadgens Teziss im didi masalisa, romelic dagrovda 
maTematikis swavlebis procesSi, yovelwliurad Catarebuli RonisZiebebidan. Tumca ver 
mivaRwie, mokled mimeZRvna `himni maTematikisadmi~, magram sruladaa gacnobierebuli 
geniosebis gamonaTqvamebi, rom `buneba laparakobs maTematikis eniT~, `maTematika saganTa 
Soris mefea, ariTmetika misi dedofali~.  
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Science and Art are connected with each other, like lungs and the heart. If one organ is injured, the second 
one can’t carry on working as usual.”- Lev Tolstoy. The math’s teacher plays an important role because mathematics is 
one of the major subjects but is also one of the most difficult and dry to learn. Each lesson should be directed so that it 
is understandable, the teacher should use ordinary and popular language, and finally, lessons should be directed 
perfectly and with love so that students don’t find them too difficult. I can offer some examples from my own 
experience where mathematical formulas are shown to be beautiful and lovely as well as full of aesthetical and ethical 
forms. I suggest using passages for different ages and different genres discussed at mathematical evenings. 
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Кривая роста дерева 
 
  Настоящая работа  является попыткой составить математическую модель роста дерева и 
изучая кривую роста вычислить точную верхнюю границу. 
 
Постановка задачи 
 Исследования, в которых биологические проблеммы решались на основе принципов 
математики, стали появлятся еще в прошлом веке. Их авторами были математики и биологи. Всякая 
грамотная обработка биологических наблюдений базируется на математике. Биолог планирует 
эксперимент, проводит сам эксперимент и делает из него выводы. А дело математика установление 
связи между величинами входящими в эксперимент. 
 Следовательно, изучив матиматически модель биологического процесса, мы тем самым 
изучим интересующее нас  биологическое явление. 
 В модели роста дерева математическим соотношением может быть дифференцианальное 
уравнение, выражающее закон сохранения энергии. Приток энергии солнца, почвы, должен быть 
равен расходу энергии на рост дерева. В качестве неизвестного переменного в этом уравнении быдет 
высота дерева, а в качестве независимого переменного - время. 
 Решение дифференциального уравнения дает функцию роста  дерева одного независимого 
переменного в первом приближении. Изучение этой функции (приближенной функции) дает 
качественную характеристику природы роста дерева как такогого. 
Решение задачи 
 Очевидно, что с ростом кроны, увеличивается  приток солнечной энергии благодаря 
фотосинтезу, а с другой  стороны увеличиваются трудности перекачивания питателтьных веществ в 
дереве по мере роста высоты из-за гравитации. Следовательно увеличивается расход энергии на 
подобные нужды. Практически в конце концов, притока энергии уже не хватает для расходов и 
дерево перестает расти в высоту, однако оно увеличивается в объеме. 
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 Наша задача составить  математически модель этого гипотитического соображения.  
 Составим баланс энергии в математическом выражении. 
 Пусть   функция роста дерева, где  независимая переменная означает время. 
 Это означает, что высоту дерева мы будем измерять переменной величиной-   зависящей от от 
времени, площадь поверхности величиной-  , а обьем – . 
  
Энергия образуется фотосинтезом в зеленой части растения. Чем больше поверхность зеленой части, 
тем больше больше энергии,т.е. энергия E пропорциональна поверхности  т.е. 
 
где A положительная постоянная зависит от форм и вида растений. 
 Поступающая энергия расходуется на передвижение питательного раствора. Чем больше 
обьем растения, тем больше будет расход энергии. этот расход будет пропорционален к обьему 
растения  и  высоте   т.е. 
 
где    коэфищиент пропорциональности. 
 Поступающая энергия в основном расходуется на рост дерева, т.е. пропорционална 
скорости роста или производной по времени от масс  где  
  плотность растений, т.е. расход роста будет: 
 
В силу закона сохранения энергии 
 
или    
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где    
или                                                                  
где  А, В, С положительные коэфициенты 
введем обозначения                                      ,  
Получаем диф. уравнения I степени 
 
или                                                                             
откуда                                                           
тогда очевидно что  
 
Заключение: 
Легко поверить что: 
1)    функция ограничена горизонтальным асимптомом  
2)  функция возрастающая 
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The growth curve of the tree 
 
Summary 
 The present work is an attempt to create a mathematical model of tree growth and studying the growth 
curve to calculate the exact upper bound. 
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laboratoriuli mecadineobebi saswavlo-aRmzrdelobiT procesSi 
 
 mecnierTa nawili daswavlas swavlebisagan ar gamohyofs, rogorc damoukidebel 
fenomens, radgan fiqroben, rom es aris erTiani procesi, romlis elementebis cal-calke 
warmodgena SeuZlebelia. ra Tqma unda, swavlebis  procesSi  daswavla am procesis  
ganuyofeli elementia, magram swavlebis / maswavleblis moqmedianobis / da daswavlis  
/moswavlis moqmedianobis/ mamoZravebeli Zalebi sxvadasxvaa, rogorc fsiqologiuri ise  
sociologiuri TvalsazrisiT, anu swavlebisa da swavlis fsiqologiuri da socialuri 
motivebi erTnairi ar aris. 
 
 moswavleTa damoukidebel praqtikul samuSaoebs didi saswavlo-aRmzrdelobiTi  
mniSvneloba aqvs. maTgan upirveles yovlisa, aRsaniSnavia laboratoriuli mecadineoba, 
rodesac moswavleebi maswavleblis saerTo xelmZRvanelobiT awarmoeben cdebsa da  
dakvirvebebs. 
 laboratoriuli mecadineobebis mniSvneloba imaSi mdgomareobs, rom moswavleebi  
bunebrivi masalebis gamoyenebisas iyeneben myar, konkretul codnas, euflebian sxvadasxva 
unar-Cvevebs. uZlierdebaT interesi bunebis Seswavlisadmi, eCvevian damoukidebel  muSaobas. 
sworad dayenebuli laboratoriuli mecadineoba moswavleebs aCvevs Sromas,  
pasuxismgeblobas davalebuli samuSaos Sesrulebisadmi da a. S. 
 laboratoriuli mecadineobis warmatebiT Catarebis mizniT, saWiroa winaswar  SevadginoT 
samuSao instruqcia, romliTac ixelmZRvaneleben moswavleebi. 
 mecadineobisaTvis saWiro mowyobilobis da masalebis momzadebaSi maswavlebels 
daxmarebas uweven asistentebi, romlebsac yovel klasSi TviTon moswavleebi irCeven ori-sami 
moswavlis SemadgenlobiT. 
 pirveli gakveTilidanve, moswavleebs unda gavacnoT laboratoriaSi muSaobis wesebi, 
romliTac unda xelmZRvanelobdnen moswavleebi laboratoriuli muSaobis dros. kargi 
iqneba, Tu maT TvalsaCino adgilze gamovakravT. muSaobas viwyebT amocanebsa da maT  
TanmimdevrobaSi kargad garkvevis Semdeg, risTvisac gulmodgined unda iqnas mosmenili  
maswavleblis axsna-ganmarteba. 
1. muSaobis dros an mis  Semdeg, mokled da garkveviT unda Caiweros muSaobis msvleloba  
da daskvnebi. cdebis sqemebi an dasakvirvebeli sagnebi unda Caixazos. 
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2. TiToeul jgufSi ise unda ganawildes muSaoba, rom masSi morigeobiT, yvela moswavle 
monawileobdes. 
3. ar SeiZleba, muSaobis dros klasSi siaruli. yvelaferi momzadebulia da aris  magidaze, 
rac ar aris, `asistentebi~ moitanen. 
4. laboratoriaSi unda iyos siwynare.Lsaubari SeiZleba xmadabla, rodesac saWiroa  
amxanagebTan moTaTbireba samuSaos Taobaze. 
5. aucilebelia sifrTxile yvela im xelsawyosa da masalasTan, romelic saWiroa muSaobis 
dros. 
6. muSaobis damTavrebis Semdeg samuSao adgili unda mowesrigdes. 
 laboratoriuli muSaobisaTvis klasi iyofa jgufebad. jgufSi Semavali moswavleebi  
erTad emzadebian, wyveten mecadineobasTan dakavSirebul yvela  sakiTxs da erTad mohyavT 
wesrigSi samuSao adgili cdis damTavrebis Semdeg. 
 warmogidgenT laboratoriuli mecadineobas botanikaSi, romelic SeiZleba Catardes  
rogorc frontalurad, ise monacemebiT.  
 frontaluri laboratoriuli muSaobis dros mTeli samuSao winaswar iyofa calkeul  
nawilebad. maswavlebeli Tanmimdevrulad iZleva TiToeuli moswavlis mier samuSaos    
SesrulebisaTvis saWiro miTiTebebs.MmagaliTad, orlebliani mcenaris Teslis  agebulebis 
Seswavlisas, vuTiTebT garedan daaTvalieron lobios Tesli, yuradReba  miaqcion mis 
formas, Wips. amasTan, moswavleebi arkveven mSrali da dambali Teslis sidideTa gansxvavebis 
mizezs. agreTve kanis daniSnulebas.Aamis Semdeg vuTiTebT,  Semoacalon kani dalbobil 
Tesls, gadaswion lebnebi, daaTvalieron Canasaxis nawilebi. 
 Canasaxis agebulebaSi ukeT garkvevis mizniT, dafaze keTdeba lobios Teslis agebulebis 
naxazi saTanado warweriT. moswavleebi rveulebSi Caxazaven, rac naxes bunebriv masalaze 
dakvirvebisas. aseT Tanmimdevrul miTiTebaTa mixedviT Sesrulebuli praqtikuli muSaobis 
Sedegad, moswavleebi erkvevian orlebliani mcenaris Teslis calkeul nawilebsa da maT  
daniSnulebaSi. 
 amgvarad organizebuli laboratoriuli muSaobis dadebiTi mxare imaSi mdgomareobs, rom 
misi Catareba ufro advilia. yvela moswavle erTdroulad amTavrebs muSaobas da  
disciplinis darRvevis SemTxveva naklebadaa mosalodneli. frontaluri laboratoriuli 
muSaobis naklad is SeiZleba CaiTvalos, rom am SemTxvevaSi  moswavleebis damoukidebloba 
ramdenadme Sekvecilia. 
 rac Seexeba laboratoriul muSaobas monacemebiT, aq maswavlebeli winaswar iZleva  
miTiTebebs samuSaos Catarebis Sesaxeb da moswavleebi mas damoukideblad asruleben.  
muSaobis aseTi organizaciisas moswavleTa damoukidebloba SedarebiT metia, mas Tan  axlavs 
zogierTi moswavlis CamorCena, ramac SeiZleba disciplinis darRveva gamoiwvios. 
 laboratoriaSi Tavmoyrili unda iyos laboratoriuli samuSaoebisaTvis da 
demonstrirebisaTvis aucilebeli reaqtivebi da xelsawyoebi. 
 aqve unda aRiniSnos TviTnakeTi xelsawyoebis damzadebaSi moswavleTa CarTvis didi  
saswavlo-saaRmzrdelo mniSvneloba. maswavlebels mudam unda axsovdes, rom kabinetis  
kargad mowyoba ufro gamartivdeba, Tu amiT davainteresebT  moswavleebs. 
 laboratoriuli muSaobis swori organizebisaTvis didi mniSvneloba aqvs  maswavleblis 
winaswar momzadebas, rac upirvelis yovlisa, gamoixateba gakveTilis  gegmis SedgenaSi. masSi 
mocemuli unda iyos praqtikuli muSaobis Sinaarsi,   Tanmimdevroba, moswavleTaTvis misacemi 
davalebebi daAa. S. 
 laboratoriuli muSaobisaTvis mzadeba iTvaliswinebs agreTve, imas rom sistemaSi  iqnes 
moyvanili yvela xelsawyo da masala romelic saWiroa gakveTilze. aseTi winaswari  mzadeba 
moiTxovs rogorc Casatarebeli cdebis Semowmebas gakveTilamde, ise gakveTilis dawyebis win. 
 warmogidgenT sagakveTilo masalas _ `niadagi da misi Sedgeniloba~ 
 axali masalis axsnas viwyeb imiT, rom moswavleebs movagoneb Teslis gaRivebisaTvis  
aucilebeli pirobebis wylis, siTbosa da Jangbadis Sesaxeb. amasTan aRiniSneba, rom zrda- 
ganviTarebisaTvis pirvel xanSi, Canasaxi iyenebs TeslSi momaragebul sakveb nivTierebebs  
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(organuls, araorganuls, mineralurs), ris gamoc, Rivs SeuZlia iarsebos niadagis  gareSec. 
aRniSnuli maragis gamolevis Semdeg, axlad aRmocenebuli mcenarisaTvis  aucilebelia 
niadagSi arsebobdes sakvebi nivTierebebi, romlebsac fesvebiT Seiwovs. 
 niadagidan mcenaris kvebis gasacnobad, pirvel rigSi, saWiroa niadagisa da misi  
Sedgenilobis ganxilva. moswavleebs movagoneb Seswavlil masalas (kerZod, ganixileba  
gaSiSvlebuli niadagis dasaTvaliereblad mowyobili eqskursiis dros miRebuli codna).  
amasTan erTad, gamoviyeneb niadagis Wrilis tabulas. moswavleebi Rebuloben warmodgenas  
niadagze _ rogorc dedamiwis zedapirul fenaze, romelic mcenareebiT aris dafaruli  da 
daqselilia maTi fesvebiT. 
 niadagis Sedgenilobis gasacnobad tardeba laboratoriuli muSaoba. muSaobis procesSi 
mexmareba `laboranti~ moswavleebi. 
 praqtikul samuSaos moswavleebi damoukideblad asruleben. 
 saWiro masala: cotaodeni niadagi, spirtqura, filtri, mina, kovzi, TefSi. 
 pirveli jgufi: 
 dakvirveba 1. aiRes ori kovzi niadagi da Cayares wylian WiqaSi. 
 dakvirvebis Sedegi: wyalSi haeris buStulebi gamovida, rac imas adasturebs, rom  
niadagSi aris haeri. cdis  Sedegi  mTeli  klasisaTvis  iyo  TvalsaCino. 
 meore  jgufi: 
 dakvirveba 2. cotaodeni niadagi moaTavses minis TefSze da qvemodan gaaxures spirtquris 
aliT da niadagis zemoT specialuri damWeriT daiWires mina. 
 dakvirvebis Sedegi: mina daiorTqla, rac imas adasturebs, rom niadagSi aris wyali. Sedegi 
mTeli klasisaTvis gaanalizda. 
 mesame  jgufi: 
 dakvirveba 3. gavagrZeloT niadagis  gaxureba. 
 Sedegi: vigrZeniT usiamovno suni. es neSompala iwvis. igi mcenareTa da cxovelTa 
narCenebisagan warmoiqmneba da niadags muq fers aZlevs. rac ufro metia neSompala niadagSi, 
miT ufro nayofieria igi. amgvarad, niadagi Seicavs neSompalas. cdis Sedegi  mTeli 
klasisaTvis gaxda misawvdomi. 
     meoTxe jgufi: 
  dakvirveba 4. gaxurebuli niadagi, romelSic neSompala ukve daiwva, CavyaroT wylian  
WiqaSi. movurioT kovziT. 
 Sedegi: ramdenime xnis Semdeg Wiqis fskerze daileqa jer qviSa, xolo Semdeg Tixa, rac  
imas adasturebs, rom niadagi Seicavs qviSasa da Tixas. Sedegi laboranti moswavleebis mier 
mTeli klasisaTvis ganzogadda. 
  mexuTe jgufi: 
  dakvirveba 5. filtris saSualebiT, gavfiltroT wyali. ramdenime wveTi wyali davawveToT 
minaze. Mmina gavaCeroT  spirtquris alze. 
  Sedegi: wyali swrafad aorTqlda. minaze darCa TeTri  nadebi – esMmarilia.Nniadagi 
Seicavs marils romelic wyalSi ixsneba. Sedegi ganzogadoebuli iqna klasis winaSe. 
 moswavleebi damoukideblad, damajereblad, Tanmimdevruli TxrobiT, logikuri  
azrovnebiT sakuTari TvaliT nanaxi praqtikuli samuSaos Sedegs aanalizeben, rom  niadagi 
Sedgeba haeris, wylis, qviSis, Tixis, neSompalasa da marilebisagan. 
  aseTi tipis swavlebis procesSi moswavleebi midian Teoriisa da praqtikis erTianobis 
gagebamde.Pprocesi saSualebas iZleva moswavleebma gaicnon praqtikuli sakiTxebis  
gadawyvetisaTvis cocxali bunebis kanonebis codnis mniSvneloba. 
 Teoriisa da praqtikis erTianobis principis ganxorcieleba naTel warmodgenas miscems 
moswavleebs dasaxuli amocanebis, masSi gamoyenebuli xerxebis gasagebad, rac  
axalgazrdobas SeaiaraRebs saTanado praqtikuli unar-CvevebiT. 
 praqtikasTan moswavleTa codnis dakavSirebis saqmeSi mniSvneloba aqvs adgilobrivi  
soflis meurneobis miRwevebisa da amocanebis gacnobas, rac xels Seuwyobs codnis  
ganmtkicebas da gaRrmavebas. 
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 da bolos, unda iTqvas rom, daswavlis swori xelmZRvaneloba mTeli saswavlo-
aRmzrdelobiTi muSaobis warmatebis sawindaria. 
 
 
literatura _ References 
 
1. v. kapanaZe, biologiis swavlebis meTodikis ZiriTadi sakiTxebi. saswavlo-pedagogiuri  
literaturis saxelmwifo  gamomcemloba ,,codna~ 2001w 
2. l. SalvaSvili, m. maWavariani, n. tabiZe, gamomcemloba `meridiani~ 2011w.  
3. z. cucqiriZe, daswavla. 2004w. gaerTianebuli  samxedro  akademiis  pedagog-fsiqologi 
4. Боровоцки  П., Методика  преподавания естествознания. Москва,  Просвещение  1999г 
 
  











 Learning  is one  of  the  most  important  elements  of  teaching. In  fact,  it  is  the  second  side  of  a  medal  
in  learning  process. In ideal condition,learning means systematic study of the environment surrounded us. The process is 
orginised according to human learning principles via their opportunities. 
        We  have to mean  one of the most important condition,the role of teachers in learning process,their act and 
ability to teach the materials in a way to be understanding to students. 
 
foTis wmida nikolozis saxelobis z/s skola 
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manuCar kikaliSvili, nargiza SalamberiZe-xaburzania 
 
delokalizebuli π  bma azotmJavas molekulaSi 
  
winamdebare naSromSi warmodgenilia π bmis delokalizacia azotmJavas molekulaSi. 
azoti azotmJavaSi imyofeba SP2 hibridul mdgomareobaSi. azotis sami SP2 hibriduli 
orbitali sam JangbadTan, SP2 – P  gadafarvis Sedegad, warmoqmnis sam  bmas. azotis meoTxe 
arahibriduli P orbitali ganicdis π gadafarvas erTdroulad orive Jangbadis 
POorbitalTan. azotis kavSiri orive JangbadTan absoluturad identuria. 
 







 es formula _ xuTvalentiani azotiT, ar aris swori. azots, rogorc meore 
periodis elements, gare energetikul doneze mxolod oTxi orbitali aqvs (erTi S da sami P). 
Tavisufali d-orbitalebis uqonlobis gamo, azots ar SeuZlia agznebul mdgomareobaSi 
gadasvliT valenturi SesaZleblobebis gazrda. azoti gare Sreze rva eleqtronze mets ver 
daitevs da maSasadame, misi maqsimaluri valentobac ar SeiZleba aRematebodes oTxs.  
  azotmJavas eleqtronuli struqturis ukeT gaazrebis mizniT, misi formireba 
SeiZleba warmovidginoT calkeul stadiebad. azotmJavaSi wyalbadi JangbadTan 
dakavSirebulia kovalenturi bmiT:  
   
 
  









  H   +    O                          H   O 
H       O     +    N                 H    O      N 
pedagogTa kvalifikaciis amaRlebis quTaisis zonaluri instituti. respublikuri samecniero-meToduri konferencია 
„inovaciebi da tradiciebi Tanamedrove ganaTlebaSi~   
 





azotis ori gauwyvilebeli eleqtroni Jangbadis or gauwyvilebel eleqtronTan 





azots aqvs erTi gauziarebeli eleqtronuli wyvili. amdenad, azots SeuZlia erTi 
donorul-aqceptoruli bmis warmoqmna. am eleqtronuli wyvilis aqceptoria Jangbadis mesame 
atomi. Jangbadis eleqtronuli konfiguraciaa 1S22S22P4. hundis wesis Tanaxmad, ZiriTad 
mdgomareobaSi Jangbadis oTxi eleqtroni moTavsebulia sam P orbitalze. Jangbadi gadadis 











 atomis agzneba am SemTxvevaSi, gamoixateba ara eleqtronebis gaTiSvaSi, aramed 
gauwyvilebeli 2 Pz-eleqtronis 2 Py orbitalze gadasvlaSi, sadac aseve gauwyvilebeli 
eleqtroni iyo moTavsebuli. aseTi gadasvla saWiroebs energiis xarjvas, radgan 
orbitalebze eleqtronebis aRmiSnuli ganawileba ar emorCileba hundis wess da amitom, es 
mdgomareoba nakleb mdgradi iqneba. agznebul Jangbads uCndeba Tavisufali 2 Pz orbitali, 
romelic azotis gauziarebel eleqtronul wyvilTan warmoqmnis donorul-aqceptorul bmas. 






 am valenturi sqemis mixedviT, pirveli da meore Jangbadis atomebis kavSiri azotTan 
tolfasi ar aris. sinamdvileSi, bmebi absoluturad identuria. orive bmis sigrZe ℓNO = 0.1216nm, 
amitom, aRniSnul valentur sqemebs molekulis WeSmariti agebulebis gamosaxvis 
TvalsazrisiT, araviTari upiratesoba ar eqneba Semdeg valentur sqemasTan, romelSic 
azotTan ormagi bmiT dakavSirebulia Jangbadis meore atomi:    
 
    H – O – N             O1  (II) 
 
  
davuSvaT, bmebis aRniSvna: _ kovalenturi bma erTmagi, = kovalenturi bma ormagi,  
koordinaciuli bma. 
warmodgenili sqemebis Tanaxmad, molekulaSi pirveli da meore bmebi 
urTierTgansxvavebulia. pirveli bma ormagia, xolo meore _ erTmagi, anu martivi, an piriqiT. 
sinamdvileSi, es bmebi yovelmxriv (bmis energiiT, birTvebs Soris manZiliT da a.S.) Tanabaria. 
sqema (II)-is Tanaxmad, pirveli bma erTmagia, xolo meore bma ormagia.   
H       O           N    +   O             H     O     N       O 
O 
S 
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  azotmJavas molekulis agebulebasa da Tvisebebs, arc erTi aq warmodgenili 
valenturi sqema sworad ar asaxavs. molekulis WeSmariti struqtura am ori valenturi 
sqemis Sualeduria, amitom igi SegviZlia ganvixiloT, rogorc ori valenturi sqemis 
Serwymis, an zeddebis Sedegi. amis gamo, azotmJavas molekulis eleqtronuli agebuleba 
gamoisaxeba erTdroulad ori valenturi sqemiT. swored amaSi mdgomareobs valenturi sqemis 
zeddebis meTodi. 
 azotmJavaSi arsebuli qimiuri bmebis warmoqmna xdeba atomuri orbitalebis 
gadafarviT. azotmJavaSi azoti imyofeba  SP2 hibridul mdgomareobaSi. azotis sami SP2 –
orbitali sam JangbadTan warmoqmnis sam σ-bmas (SP2 – P gadafarva). erT-erTi Jangbadi 
wyalbadTan warmoqmnis σ-bmas (S – P gadafarva). azotis meoTxe arahibriduli P – orbitali 
ganicdis π –gadafarvas erTdroulad, orive Jangbadis ori P-orbitalTan, rac punqtiriT 
gamoisaxeba:  
       O 
                                                                                          H – O – N 
        O 
azotmJavas molekulis aq naCvenebi sqemis Tanaxmad, azotis kavSiri orive JangbadTan, 
absoluturad identuria.   
bmis sigrZe ℓN ----- O = 0,211 nm, gacilebiT mcirea, azotsa da Jangbads Soris martivi bmis 
sigrZeze – ℓN – = 0,141 nm.  π-bmas, romelic saerToa ori atomisaTvis (e. i. orcentriania), ewodeba 
lokalizebuli. π-bmas, romelic saerToa orze meti atomisaTvis, (e. i. mravalcentriania), 
aralokalizebuli anu delokalizebuli ewodeba.   
azotmJavaSi π-bma ar aris lokalizebuli or atoms Soris. igi delokalizebulia. 










nax. 1  azotmJavas molekulis struqtura 
 
azotmJavas disociaciis Sedegad miRebul nitrat-ions Semdegi struqtura aqvs: 
          
                                              H: O :N: :O: H+ + :O: N: :O             - O – N = O 
                    :O:                         :O:                            O 
 
sinamdvileSi nitrat-ionSi yvela bma identuria (ℓn=0,121nm) amitom nitrationis 
eleqtronuli agebulebis gamosaxva xdeba erTdroulad eqvsi valenturi sqemis saSualebiT:   
 
O – N – O- ;    -O – N – O;   O = N - O- ;    O = N – O ;    -O = N = O;      O – N = O; 
 
                        O                     O                   O                     O
 -
                    O                     O 
- 
           
gamosaxvis aseTi xerxi srulebiT ar niSnavs, rom nitrationi arsebobs eqvsi 
sxvadasxva formiT da am formebs SeuZliaT erTmaneTSi gadasvla. nitrat-ionis WeSmariti 
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struqtura eqvsi valenturi sqemis Sualeduria da gamoisaxeba am sqemebis zeddebiT. 
kovalenturi bma delokalizebulia nitrationSic. azotis sami SP2 hibriduli Rrubeli 
JangbadTan warmoqmnis sam -bmas. amave dros, samive  ONO = 120. azotis meoTxe arahibriduli 
P orbitali iZleva π-bmas, romelic delokalizebuli iqneba Jangbadis sam atoms Soris, rac 
gamoisaxeba punqtiriT.    
                    O     – 
              O — N 
                            O 
 
aq π-bma oTxcentriania da warmoqmnilia ori eleqtronis gasaSualebiT. π-bmis 
warmomqmneli eleqtronuli Rrubeli ganawilebulia oTx atoms Soris. eleqtronuli 
simkvrivis Tanabari ganawileba iwvevs eleqtronuli muxtis Tanabar ganawilebas, ris gamoc, 
uaryofiTi muxti miewereba mTlianad nitrat-ions.    
 aseTi msjeloba samarTliania sxva rTuli ionebisTvisac. magaliTad, karbonat-ionSi 
(CO3) naxSirbadi imyofeba SP
2
 hibridul mdgomareobaSi. sami SP2 hibriduli orbitali sami 
Jangbadis sam P-orbitalTan iZleva sam σ-bmas. naxSirbadis meoTxe arahibriduli P-orbitali 
sami Jangbadis danarCen sam P-orbitalTan warmoqmnis oTxcentrian π-bmas. nitrat-ionis 
msgavsad, π-bma aqac ori eleqtronis saSualebiT miiReba. delokalizebuli bmis sigrZe (ℓC --- O 
= 0,129nm) Sualeduria martivi (ℓC – O = 0,143 nm) da ormagi (ℓC = O = 0,122 nm) bmebis sigrZisa.     
 
                                          O     –2 
            O — C 
                       O 
 
mTel rig SemTxvevaSi, struqturuli formulebi arasworad gamosaxavs molekulis 
eleqtronul struqturas _ atomebs Soris eleqtronis ganawilebas. ris gamoc, SeuZlebelia 
nivTierebaTa Tvisebebis swori interpretacia.   
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Here is represented the delocalization of Pi bonds in the nitric acid molecule. Nitrogen in nitric acid is SP2 
hybridised condition. Three sp2 hybridised orbital of nitrogen with three oxygen makes three 6 bonds by overlapping sp2-p. 
The fourth non-hybridised  p orbital of nitrogen suffers overlapping at the same time together with both p orbital  of oxygen 
Therefore nitrogen relationship together with both oxygen is identical.  
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eqsperimentis mniSvneloba qimiis swavlebaSi 
 
 ganxilulia qimiuri eqsperimentis roli qimiis Seswavlis saqmeSi, eqsperimentis 
saxeebi, kerZod, saswavlo, preparatuli da kvleviTi. eqsperimenti nivTierebaTa Sedgenilobis 
dasadgenad da raodenobiTi analizis monacemebis mixedviT qimiuri formulebis gasarkvevad.  
  
 amJamad miRebuli swavlebis meTodebis sistemaSi mniSvnelovani adgili eTmoba 
praqtikul meTodebs, romelTa Soris, qimiis SeswavlaSi didi mniSvneloba aqvs saswavlo 
qimiur eqsperiments. misi, rogorc Semecnebis mniSvnelovani Tavisebureba aris is, rom 
dakvirvebis procesSi da damoukideblad cdebis Catarebisas, moswavleebi ecnobian ara 
mxolod mecnierebis konkretul faqtebs, aramed SeuZliaT dainaxon da ganaxorcielon 
nivTierebaTa Tvisebrivi cvlilebebi. 
 qimia eqsperimentuli mecnierebaa, romlis ZiriTadi Teoriebi, kanonebi da daskvnebi 
cdebiT dadasturebul faqtebzea damyarebuli. aqedan gamomdinare, qimiis swavleba mxolod 
maSin iqneba nayofieri, Tu is TvalsaCinoa da eqsperimentebzea damyarebuli. laboratoriuli 
eqsperimentis Sedegad miRebuli TvalsaCino faqtebi Teoriuli masalis ufro Rrmad da 
mtkiced SeTvisebis saSualebas iZleva. garda amisa, aseTi praqtikumi xels uwyobs students 
da moswavles laboratoriuli muSaobis unar-Cvevebis gamomuSavebasa da dakvirvebis unaris 
ganviTarebaSi. 
 cdebiTa da dakvirvebebiT, studentebi da moswavleebi ecnobian nivTierebaTa 
mravalferovan bunebas, agroveben faqtebs Sesadareblad, ganzogadebisa da daskvnebisaTvis. 
saswavlo eqsperimenti warmoadgens swavlebaSi eqsperimentuli meTodis Tavisebur 
gamoyenebas, romelsac mecnierebaSi farTod mimarTaven kanonzomieri kavSirebisa da qimiuri 
procesebis arsis garkvevisas da maTi mimdinareobis procesebis gaSuqebisas. saswavlo-
sakvlevi eqsperimentis dros, moswavleebi yovelTvis Rebuloben maswavleblisagan Sesaferis 
SemecnebiTi xasiaTis amocanas, romlis amoxsnac SesaZlebelia cdis meSveobiT. vidre 
moswavleebi aiTviseben cnebas daSlis reaqciis Sesaxeb, maswavlebeli SeekiTxeba maT, ra 
moxdeba, spilenZis fuZe karbonatis (malaqitis mwvane fxvnilis) gaxurebisas? dasmul 
kiTxvaze pasuxis gacema SesaZlebelia mxolod cdis CatarebiT. maswavlebeli winaswar 
amzadebs cdisaTvis saWiro reaqtivebsa da mowyobilobebs, miuTiTebs moswavleebs, ganixilon 
xelsawyos mowyobiloba saxelmZRvaneloSi mocemuli suraTis mixedviT, atarebs cdas, an 
xelmZRvanelobs cdis Catarebas samuSao adgilebze, ganmartavs aucilebel xerxebs. 
moswavleebi aRniSnaven reaqciis procesSi, nivTierebebSi mimdinare cvlilebebs, yuradRebas 
miapyroben cdis Sedegebs da maswavleblis damxmare SekiTxvebis mixedviT, ganmartaven 
movlenas atomur-molekuluri moZRvrebis mixedviT. 
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 daSlis reaqciis Sesaxeb codnis gamoyenebis mixedviT, maswavlebeli Semdgom 
gakveTilze ganixilavs axal amocanas. cdebis Sedegad irkveva, rom erTi nivTierebidan 
SeiZleba miviRoT ori, an meti axali nivTiereba. magram bunebaSi mxolod daSlis reaqciebi 
rom mimdinareobdes, maSin yvela rTuli nivTiereba daiSleboda. SeiZleba Tu ara, ori 
nivTierebisgan miviRoT erTi nivTiereba? es amocanac cdis meSveobiT SeiZleba amoixsnas _ 
rkinasTan gogirdis SeerTeba da sxva. magaliTad, ucnobi airis, wyalbadis Tvisebebis 
Seswavla SeiZleba martivi eqsperimentuli amocanis amoxsniT: moswavlis magidaze awyoben 
ganzavebuli marilmJavian sinjarebs da TuTiis natexebs. maswavlebeli miuTiTebs, CauSvan 
TuTiis natexebi mJavian sinjarebSi da daakvirdnen, ra moxdeba, xolo sinjaris pirTan 
miitanon jer mbJutavi kvari (ar inTeba, e. i. gamoyofili airi ar aris Jangbadi), Semdeg 
almodebuli CxiriT Seexebian sinjaris pirs (ali ar qreba, maSasadame, es ar aris Jangbadi, 
naxirbadis oqsidi, magram xdeba TviT airis aaleba, maSasadame es axali, CvenTvis jer kidev 
ucnobi airia). maswavlebeli ganmartavs, rom airs ewodeba wyalbadi, romelsac SeviswavliT 
Semdeg gakveTilze. am meTodiT SesaZlebelia saskolo kursis sxva sakiTxebis Seswavla. 
 saswavlo-sakvlevi eqsperimentis ufro rTuli saxea eqsperimentebi, romelsac TviT 
moswavleebi amuSaveben. am saxis muSaoba misawvdomia ufros klasebSi. maswavlebeli 
dasawyisSi acnobs moswavleebs Casatarebeli cdis mizans _ imis dadgena, Tu ra nivTierebebi 
SeiZleba warmoiqmnas urTierTqmedebis Sedegad, rogor Segrovdes da gamoicnon reaqciis 
airadi da Txevadi produqtebi, rogor SeiZleba narevidan saWiro produqtis gamoyofa da a.S. 
Semdeg mouwodebs moswavleebs, moifiqron eqsperimentis Catareba, kerZod, ra saxiT unda 
aiRon sawyisi nivTierebebi, romel xelsawyoSi da rogori TanmimdevrobiT Caataron cda. 
saswavlo sakvlevi eqsperimentis kidev ufro rTuli saxea eqsperimentebi, romlebic 
dakavSirebulia hipoTezis winaswar damuSavebasTan. magaliTad, ama Tu im nivTierebis miReba 
garkveuli xerxiT. nivTierebaTa Soris urTierTkavSiri, organuli nivTierebebis Tvisebebi, 
romelTa molekulebi moicaven sxvadasxva funqcionalur jgufebs, martivi, an rTuli 
naerTebis Tvisebebis kanonzomieri cvlilebebi d. i. mendeleevis sistemis periodebsa da 
jgufebSi. daisaxeba ra Casatarebeli samuSaos mizani, maswavlebeli sTxovs moswavleebs, 
gamoTqvan Sesabamisi winadadebebi problemis gadawyvetis Sesaxeb, gaiTvaliswinon 
aucilebeli Teoriuli dasabuTeba, Seadginon reaqciaTa gantolebebi, aRniSnon maTi 
ganxorcielebis pirobebi, gaarkvion xelsawyoebis konstruqcia, Caataron eqsperimenti 
gaTvaliswinebuli gegmis Sesabamisad, gamoitanon daskvnebi.   
 ZiriTadi saswavlo-sakvlevi eqsperimentis formebi xorcieldeba sxvadasxva sirTulis 
eqsperimentuli amocanebis saxiT, moswavleTa momzadebis donis Sesabamisad. 
 mniSvnelovan SemecnebiT rols asrulebs eqsperimenti nivTierebaTa Sedgenilobis 
dasadgenad da raodenobiTi analizis monacemebis mixedviT qimiuri formulebis gasarkvevad. 
am dros, eqsperimenti aris imis aucilebeli dadastureba, rom qimiuri formulebis Sedgena 
ar SeiZleba nebismierad, rom maT adgenen eqsperimentuli monacemebis safuZvelze. es ar 
gamoricxavs formulebis Sedgenas elementis valentobis Sesaxeb ukve cnobili monacemebis 
mixedviT, an analogiis safuZvelze. magaliTad, moswavleebma ician ra kalciumis karbonatis 
Sedgeniloba da Tvisebebi, unda moaxerxon bariumis karbonatis formulis dawera da 
`iwinaswarmetyvelon~ zogierTi Tvisebebi im SemTxvevaSic ki, rodesac maT es naerTi ar 
unaxavT. 
 cdebis Sesrulebisa da dakvirvebis dros, zogjer moswavleebs aramarTebuli 
daskvnebi gamoaqvT, aiTviseben ra mxolod movlenis garegnul mxares. magaliTad: akvirdebian 
ra TuTiaze marilmJavas xsnaris moqmedebisas airis buStulebis gamoyofas TuTiis 
zedapiridan, amis mixedviT gamoaqvT araswori daskvna, rom TiTqos wyalbadi gamoiyofa 
TuTiisagan. aseT SemTxvevaSi mniSvneloba aqvs maswavleblis miTiTebebs da cdebis 
instruqciebs, romelic moswavleTa yuradRebas miapyrobs swori mimarTulebiT _ Tu ra unda 
dainaxon da ras unda daukvirdnen. 
 sailustracio eqsperimenti, romelic Cveulebriv adasturebs Seswavlil faqtiur 
masalas, iTvleba swavlebis meTodikaSi mecnieruli eqsperimentisagan daSorebul 
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eqsperimentis saxed, romelic acnobs moswavleebs qimiuri reaqciebis arss, pirobebs da maTi 
mimdinareobis kanonzomierebebs. saswavlo procesSi mas eTmoba didaqtikurad dasabuTebuli 
adgili da Seadgens sityvisa da TvalsaCinoebis Sexamebis saerTo sistemis nawils. saswavlo 
procesis mraval etapze, sailustracio mizniT, calkeuli cdebis gamoyeneba savsebiT 
misaRebia. wyalbadis Tvisebebis Seswavlisas, rodesac moswavleebi darwmundebian, rom es 
wvadi airia, maswavlebeli winaswar acnobs, rom wyalbadisa da haeris narevi SeiZleba 
anTebisas Zlier afeTqdes da Semdeg daasabuTos es Sesabamisi cdiT. es didaqtikurad ufro 
gamarTlebulia, vidre cdiseuli pasuxi dasmul kiTxvaze: ra moxdeba, wyalbadisa da haeris 
narevis anTebisas? radesac moulodneli afeTqeba SeaSinebs moswavleebs. 
 amJamad dazustebulia saSualo skolaSi oTxi saxis saswavlo-qimiuri eqsperimenti, 
romelTagan TiToeuls aqvs damoukidebeli didaqtikuri mniSvneloba: sademonstracio cdebi, 
laboratoriuli cdebi, praqtikuli mecadineobebi, Tematuri praqtikumebi. Catarebis 
meTodikisa da mniSvnelobis mixedviT swavlebis procesSi saWiroa gamoiyos agreTve 
eqsperimenti klasgareSe muSaobisa da zogierTi saxeebi saSinao eqsperimentuli samuSaoebisa 
da dakvirvebisaTvis. nebismieri qimiuri eqsperimenti, sxvebisagan gancalkevebulad, ver 
uzrunvelyofs saSualo skolis qimiis kursis winaSe dasaxuli saswavlo-aRmzrdelobiTi 
amocanebis gadawyvetas, mxolod yvela saxis eqsperimentis Sexamebisas sityvier 
ganmartebasTan da TvalsaCinoebis sxvadasxva saSualebebis gamoyenebiT, SesaZlebelia qimiuri 
safuZvlebis gaazrebuli, mtkice aTviseba.    
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The article discusses the role of chemical experiment in the study of chemistry, types of experiment, namely, 
training, formulation and scientific experiment, the  experiment for the quantitative analysis to determine the chemical 
composition and chemical formulas of substances. 
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  nana megreliSvili   
  
indoluri naerTebis gamoyeneba medicinaSi   
 
 
naSromSi ganxilulia indoluri naerTebis farmakologiuri Tvisebebi, kerZod, maTi 
tkivilgamayuCebeli, analgetikuri, anesTeziuri, hipoTenziuri da a. S. moqmedeba, aseve maTi 
gamoyeneba sxvadasxva warmoSobis simsivneebisa da sxva mravali daavadebebis samkurnalod. 
 
 
daaxloebiT 50 wlis win, qimikos mkvlevarTa gansakuTrebuli yuradRebis qveS moeqca 
indoli. aRmoCnda, rom mravali bunebrivi alkaloidi Seicavs indolur birTvs. Semdgomi 
kvlevebis Sedegad dadginda, rom indolis zogierT nawarms udidesi mniSvneloba aqvs 
mcenareTa da gansakuTrebiT cxoveluri organizmebis sicocxlisaTvis. indolis mravali 
nawarmi xasiaTdeba maRali aqtivobiT, isini asruleben saSeni masalebis rols sxvadasxva 
biologiuri nivTierebebis sinTezSi. magaliTad, aminomJava triptofani, mcenareTa zrdis 
hormoni heteroauqsini, epifizis hormone melatonini, neiromediatori serotonini da sxva. 
aRmoCenil iqna, rom indolis nawarms aqvs mravalmxrivi farmakologiuri aqtivoba da bevri 
maTgani warmatebiT gamoiyeneba samkurnalo preparatebis saxiT. medicinaSi indoluri 
naerTebi gamoiyenebian gul-sisxlZarRvTa daavadebebis (rezerpini, almalini) avTvisebiani 
warmonaqmnebis (vinblastine, vinkristini), fsiqikuri daavadebebis (indifani, pirazidi, 
inkazani) samkurnalod. indoluri naerTebi agreTve gamoiyeneba soflis meurneobaSi 
pesticidebad da mcenareTa zrdis regulatorad (heteroauqsini). 
indoli, anu benzpiroli heterocikluri naerTia, romelic bunebrivi saxiT gvxvdeba 
qvanaxSiris kuprSi, forToxlisa da Jasminis yvavilebis zeTSi. TavisTavad, indols ar 
axasiaTebs mniSvnelovani samedicino moqmedeba, magram misi nawarmebidan zogierTs aRmoaCnda 
saukeTeso Tvisebebi, kerZod indolis 2 da 3 Canacvlebul nawarmebs aRmoaCnda 
tkivilgamayuCebeli moqmedebis unari. tkivilgamayuCebeli Tvisebebi aRmoaCnda 5-bromizatins. 
aRsaniSnavia, rom erTnairi, xandaxan ki ufro efeqturi moqmedebisas sxva analgetikebTan 
(magaliTad, aspirinTan) SedarebiT, mas ar gaaCnia gverdiTi moqmedeba. 
cnobilia, rom zogierTi indolilkarbonmJavas nawarmebi avlenen analgetikur 
aqtivobas. maT Soris, Seswavlilia 5-amino-2-eToqsikarbonil-indoli; 3,2-(dimeTilamino-
eToqsikarbonil)-indoli da misi Sesabamisi dieTil- da dipropil- nawarmebi; 6-amino-3,2-
(dimeTilamino-eTil)-oqsikarbol-indoli; 4,2-(dieTilamino-eTil)-oqsikarbonil-indoli da 
maTi hidroqloridebi. (dimeTilamino-eTil)-oqsikarbonil-indoli da misi Sesabamisi dieTil- 
da diaril- nawarmebi ufro Zlieri saSualebelia, vidre kokaini da qsilokaini. 
 elkilma da milerma aRmoaCines, rom indolis zogierT nawarms axasiaTebs 
tkivilgamayuCebeli da anesTeziuri moqmedeba, amasTan indolis me-2 mdgomareobaSi 
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Camnacvleblis Seyvana amcirebs maT aqtivobas. aRmoCnda, rom indolis zogierT nawarms 
SeuZlia anesTeziis gaxangrZliveba. cxovelebze Catarebuli cdebis Sedegad aRmoCnda, rom 5-
hidroqsitriptaminis marilebis ineqcia axangrZlivebs Zils narkozis xarisxis gaRrmavebis 
gareSe. heqsobarbitaluri anesTezia xangrZlivdeba rezerpiniT, romelic Tavis tvinSi 
gardaiqmneba serotoninad. muclis Wiis sawinaaRmdego moqmedeba aRmoaCnda 5-nitro indols 
da 5-nitroizatins. antiqolesterinuli saSualebebidan aRsaniSnavia 5-qlor-2-
hidroqsikarbonilindoli, romelsac axasiaTebs ufro efeqturi moqmedeba, vidre 5-brom-5-
meTil- da 5-eTil- analogebs. 
 gamokvlevebis Sedegad aRmoCnda, rom indolis nawarmebs axasiaTebs hipotenziuri 




indoli; 2-fenil-3-(piperidinomeTil)-indoli.  
cnobilia, rom indolis zogierT amino-nawarms da maT hidroqloridebs aqvT sisxlis 
wnevis damwevi unari, Zalian susti Tanmdevi efeqtebiT: indolis 5-hidroqsi- da 5-meToqsi- 
nawarmebi 1,2, da 3 mdgomareobaSi Canacvlebuli jgufebiT, avlenen maRal hipotenziur efeqts 
xangrZlivi moqmedebiT (cdebi Catarebuli iyo Tagvebze, kurdRlebze da ZaRlebze). aRmoCnda, 
rom venaSi serotoninis (5mg _ 2kg-ze) Seyvana, ariTmiis ganaxlebas iwvevs. am TvisebebiT 
gamoirCeva 5-meToqsi-triptaminic (2,7mg _ 2kg-ze). 
 swavlobdnen ra indolis nawarmebis antihipertonul moqmedebas, lapem da misma 
TanamSromlebma aRmoaCines, rom indol-1-acetamidoqsinis yoveldRiuri miReba 2-8 mg/kg 
doziT, ZaRlebSi iwvevda xangrZliv antihipertonul moqmedebas. analogiuri moqmedebiT 
xasiaTdeba dimekarbinic _ dRis ganmavlobaSi sistematiuri miRebisas. triptaminze 
Catarebulma uaxlesma gamokvlevebma gviCvena, rom aRniSnuli nivTierebis Tagvisa da ZaRlis 
venaSi ineqviam gamoiwvia jer wnevis momateba, xolo Semdeg ki kleba.     
  1-fenil-2-metal-3-aminomeTil-5-meToqs-indolebTan muSaobam cxadyo, rom indolis 
nawarmebi xasiaTdebian antiariTmiuli, antidepresiuli, spazmolizuri da gamayuCebeli 
TvisebebiT. 
qalis janmrTelobis problemebis ZiriTadi mizezi aris hormonaluri disbalansi da 
Tu es adre aixsneboda genetikuri faqtorebiT, amJamad, amis mizezad, mniSvnelovanwilad 
iTvleba garemo faqtorebis gavlena, hormonaluri preparatebi da stresi. msoflios wamyvani 
mecnierebi xangrZlivi drois manZilze ikvlevdnen fitonutrientebis gavlenas imunur 
sistemaze da qalTa janmrTelobaze. rig qveynebSi indolis rigis biologiurad aqtiuri 
nivTierebebis Semcveli preparatebis miReba iTvlis aT welze mets. indoli aris Zlieri 
fitonutrienti (miekuTvneba fitoestrogenebs). indolis Semcveli sakvebi danamatebi farTod 
gamoiyeneba simsivnis sawinaaRmdego preparatebSi. indolis Semcveli biologiurad aqtiuri 
danamatebi uSualod zemoqmedeben simsivnur ujredebze da imunocitebis funqcionirebaze, 
riTac aneitraleben nebismieri anomaluri ujredis Setevas adamianis organizmze.          
 indol-3-karbinoli- Zlieri bunebrivi antioqsidantia, romelic askorbinTan 
kombinaciaSi, icavs organizms Tavisufali radikalebis mavne zemoqmedebisagan. mcenareuli 
indolebi simsivnur ujredebSi blokaven estrogenuli receptorebis bioqimiur aqtivobas da 
aCereben maT zrdas. fitonutrientebi (sakvebi indolebi) astabilureben da aregulireben 
adamianis imunur sistemas. maT Seicavs kombosto, salaTi, boloki, yabayi, gogra, patisoni. 
indolur nawarmebs, rogorc sakvebis biologiurad aqtiur danamats, iyeneben 
fibrozul-kistozuri mastopaTiebis samkurnalod, mZime daavadebebis, mowamvlebis, qimio- da 
sxivuri Terapiis da organizmis sxvadasxva intoqsikaciebis, qronikuli avadmyofobebis, 
hormonaluri darRvevebis, autoimunuri darRvevebis dros. misi nawarmebi aseve gamoiyeneba 
iseTi preparatebis warmoebaSi, romlebic aneleben daberebis process.     
 indoluri naerTebis miRebis ukuCvenebaa calkeuli komponentebis individualuri 
autanloba, fexmZimoba, aseve misi miReba ar aris rekomendebuli Casaxvis sawinaaRmdego 
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hormonaluri preparatebis gamoyenebisas, anticidur preparatebTan kombinaciaSi (tuteebi, 
ranitidine, omezi, almageli), radgan isini xels uSlian preparatis Sewovas. 
 sakvebi indolebi Seicaven naturalur mcenareul komponentebs da ar axasiaTebT 
gverdiTi arasasurveli efeqtebi, rac ganapirobebs maT Seucvlel xangrZliv gamoyenebas, 
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Consideration of the pharmacological properties of indole compounds, in particular, their analgesic, hypotensive, 
analgetiknoe, anesthesia and other action, the application for the treatment of various diseases. 
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narkotikebis moqmedebis neiroqimiuri meqanizmi da bionarkotikebi _ rogorc 
iaffasiani xelmisawvdomi `nagavi~ 
 
narkotikebi sxvadasxvanairad zemoqmedeben ra tvinze, maTi moqmedebis meqanizmebi 
yovelTvis aris organizmis normaluri funqcionirebisaTvis damaxasiaTebeli procesebis 
msgavsi. narkotiki aaqtiurebs an asustebs tvinis zogierTi nawilis funqcionirebas 
bunebrivad arsebulTan SedarebiT. sxvadasxva narkotikis moqmedebas Soris gansxvaveba 
SeiZleba aixsnas im neiromediatorebis SeswavliT, romlebzec isini axdenen gavlenas.  
 
biologiaSi narkotikulad iTvleba is saSualebebi, romlebic iwveven cxoveluri da 
mcenareuli warmoSobis organizmebis cxovelmyofelobis daqveiTebas. me-19 saukunis me-2 
naxevridan farmakologiis ganviTarebis da neirotropul samkurnalo saSualebebis 
Tvisebebze warmodgenebis dazustebis Semdeg, narkotikuli saSualebebis jgufidan daiwyo 
preparatebis gamoyofa damoukidebeli jgufebis saxiT, romlebsac gaaCndaT saZile, 
analgetikuri da centralur nervul sistemaze sxva saxis zemoqmedebis unari.  
me-20 saukunis dasawisidan termini `narkotikuli saSualebebi~ gamoiyeneboda 
narkozisaTvis, zemoT aRniSnul mniSvnelobasTan erTad. swored am nivTierebebis borotad 
gamoyenebam gamoiwvia narkomaniis ganviTareba, gaizarda narkomanTa ricxvi da maT Soris 
arian mozardebic, romlebic cxovrebis WeSmarit gzas acdnen. narkotikebis da maT Soris 
bionarkotikebis moxmareba skolis asakis bavSvebidan iwyeba, rasac araerTi axalgazrda 
Seewira. narkotiki azianebs organizms da negatiuri gavlena aqvs Tavis tvinze, rac SemdgomSi 
fsiqikur aSlilobaSi gamoixateba. mozardma unda icodes, rom tvini warmoadgens fsiqikuri 
moqmedebis baziss, amitom aucilebelia axalgazrdas warmodgena hqondes narkotikebis (maT 
Soris bionarkotikebis) moqmedebis neiroqimiur meqanizmze.  
narkotiki nervul sistemaze moqmedebs sinapsis (neronTaSoris kavSiris forma)  
saSualebiT, vinaidan aq adgili aqvs informaciis gadacemis qimiur procesebs. arsebobs 
mravali xerxi, romliTac narkotiks SeuZlia moxvdes nervuli impulsis gadacemis procesSi. 
warmovidginoT, rom romeliRac narkotikis qimiuri agebuleba axlosaa organizmSi arsebul 
neiromediatorTan. Tu msgavsebis xarisxi maRalia, narkotikis molekulebi ukavSirdebian 
receptors, `atyueben~ neirons da aiZuleben moaxdinon iseTive reagireba, rogorc namdvili 
mediatoris SemTxvevaSi. aseTia morfini, heroini, romelTac aRmoaCndaT msgavseba axlaxan 
aRmoCenil endorfinebTan moqmedebis mixedviT.  
narkotiks SeuZlia gavlena moaxdinos nervuli impulsis gadacemaze. am gadacemis 
meqanizmi warmodgenilia cxrilSi. 
neiromediatorebi ujredis nervul daboloebaSi e.w. `sawyisi molekulebidan~ 
gamomuSavdeba. zogierTi narkotiki CaerTveba mediatoris warmoebaSi an misi gadatanis 
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procesSi. neiromediatoris molekulebi grovdeba nervul daboloebebSi arsebul 
vezikulebSi, sadac narkotiki gavlenas axdens nivTierebis dagrovebis unarze. zogierTi 
narkotiki aferxebs sinapsSi neiromediatoris moxvedras, xolo zogierTi ki piriqiT, zrdis 
sinapsSi maT raodenobas.  
narkotiki SeiZleba CaerTos impulsis gadacemis procesSi da gavlena moaxdinos 
fermentze, zogi ki ablokirebs am procesebs. garda amisa, zogierTi narkotiki Tavs asaRebs 
namdvil mediatorad da zemoqmedebs receptorze, zogi ki Wedavs receptors da abrkolebs 
neironis agznebas.  
narkotikebi sxvadasxvanairad urTierTqmedeben ra tvinze, maTi urTierTqmedebis 
meqanizmebi yovelTvis aris organizmis normaluri funqcionirebisaTvis damaxasiaTebeli 
procesebis msgavsi. narkotiki aaqtiurebs an asustebs tvinis zogierTi nawilis 
funqcionirebas bunebrivad arsebulTan SedarebiT. sxvadasxva narkotikis moqmedebas Soris 
gansxvaveba SeiZleba aixsnas im neiromediatorebis SeswavliT, romlebzec isini axdenen 
gavlenas. 
cxrili 










narkotiki CaerTveba nervuli daboloebisken 



















narkotiki axdens nervul daboloebebSi neiromediatoris 
ukumitacebis blokirebas 
7 receptoris aqtivacia narkotiki aaqtivebs receptors mimikriis saSualebiT 
8 receptoris blokireba 
narkotiki receptors xdis inertuls misi blokirebis 
gziT 
 
nivTierebas, romelic receptors ergeba da aaqtivebs neirons, ewodeba am receptoris 
agonisti. nebismier nivTierebas, romelic TviTon ar axdens neironis gaaqtiurebas da xels 
uSlis sxva nivTierebas amis gakeTebaSi, ewodeba antagonisti. magaliTad, naloqsoni aris im 
receptoris antagonisti, romlebzedac gavlenas axdens opiati – heroini. Tu adamians, 
romelmac miiRo heroinis sasikvdilo doza, mivcemT naloqsons is ar mokvdeba, radgan 
naloqsoni mTlianad axdens blokirebas da auqmebs heroinis da sxva nebismieri opiatis 
moqmedebas.   
saqarTveloSi gaizarda bionarkotikebis momxmarebelTa ricxvi rogorc mozardebSi, 
ise mcirewlovanebSi. bionarkotiki, romelic qveyanaSi narkotikul nivTierebaTa siaSi ar 
aris, xelmisawvdomia yvelasaTvis. Mmisi formula mudmivad icvleba da romelime konkretul 
partiaze sinjebi rom gakeTdes, mxolod ZiriTadi elementebis CamonaTvals mogvcems, 
romelic xval ukve SesaZloa sxva elementebiT Canacvldes. magaliTad, sinTeturi kanafi 
(marixuana) 2002 wlidan iRebs saTaves. is arc erT narko-testze ar aCvenebs dadebiT pasuxs, 
SefuTvaze ki aweria: `organuli balaxeuli~. sinTeturi marixuanas Seqmnis motivic savsebiT 
kanonieri iyo da samecniero kvlevebs emsaxureboda. es aris qimiurad Seqmnili marixuanas 
analogi, romlis meSveobiTac ikvleven naturaluri marixuanas zegavlenas adamianis tvinze. 
Tumca, bionarkotikis SemadgenlobaSi Sedioda iseTi ingredienti, romelsac aseve Seicavs 
naturaluri marixuana. amJamad, uamravi qimiuri SenaerTi arsebobs, romelic bevr qveyanaSi 
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akrZalul nivTierebaTa siaSic ar Sedis. bionarkotikis gverdiTi movlenebi zustad ar aris 
Seswavlili, Tumca ZiriTadi gamoxatuleba adamianis organizmze, rac Tavad momxmareblebma 
da eqimebma gamoavlines, Semdegia: aCqarebuli pulsi, maRali wneva, aCqarebuli sunTqva, 
tkivili muclis areSi, gulisrevis SegrZneba, gulisreva, taxikardia, paranoia (azrebi 
sikvdilze), halucinaciebi, xmauris gamZafrebuli aRqma, krunCxvebi, Tavbrusxveva da fsiqozi, 
romelic ramdenime dRe SeiZleba gagrZeldes. es CamonaTvali sakmaod mwiria da aRiarebulia, 
rom `bios~ xSir moxmarebas xangrZlivi gverdiTi movlenebi aqvs, rac ZiriTadad adamianis 
fsiqikur mdgomareobaze aisaxeba. gverdiTi movlenebi kidev araferia, rig SemTxvevebSi 
bionarkotikebs letaluri Sedegi aqvs. 
`klasikuri narkotikis~ momxmareblebi kustarulis momxmareblebs `menagves~ eZaxdenen. 
es aris iaffasiani, xelmisawvdomi `nagavi~. principSi rom SeadaroT narkotikis gavlena 
organizmze, `klasikuri narkotikebis~ momxmareblebi bevrad ukeTes formaSi arian, vidre 
`kustaruli narkotikis~ momxmareblebi. nemismier SemTxvevaSi, iqneba is `klasikuri~ Tu 
`kustaruli~, azianebs organizms da negatiuri gavlena aqvs tvinze, rac SemdgomSi fsiqikur 
aSlilobaSi gamoixateba.  
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Though,  drugs have various effects on the brain, its mechanism of interaction  is similar to normal functioning of 
the body.Drugs  strengthen and  weaken the function of  some parts of the brain in comparison to normal functioning. The 
difference between the effects of various drugs can be explained by studying those neuromediators on which they had an 
influence. 
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ynosviTi signalebi da cxovelTa qceva 
 
cxovelTa qcevas safuZvlad udevs maT organizmze garegani da Sinagani stimulebis 
moqmedeba. qcevaze aqtiur gavlenas axdens garegani signalebis sami tipi: optikuri, 
akustikuri da qimiuri. qimiur gamRizianeblebs, romlebic aRiqmeba ynosvis organoebis mier, 
uwodeben ynosviT stimulebs. ynosviT stimuls SeiZleba aRZravdes nivTierebebi, romlebic 
floben erTgvar `aqroladobas~.   
cxovelTa suni gadamwyvet rols asrulebs sqesobriv, agresiul, dedobriv da 
`teritoriul~ qcevebSi. sunebs SeuZlia gamoiwvios ZuZumwovrebSi esa Tu is qceviTi 
reaqciebi, SeaCeros makeoba, gavlena moaxdinos individebis, maTi sqesis, asakisa da 
fiziologiuri mdgomareobis `gamocnobadobaze~ da a.S. 
mravalricxovani gamokvlevebi aCveneben, rom faqtorebi, romelTac uwodeben 
`socialur stress~, `socialur urTierTqmedebas~, `Sigasaxeobriv konfliqts~, `socialur 
zewolas~, gadamwvet gavlenas axdenen calkeuli individebis STamomavlobaze da 
ganisazRvrebian komunikaciiT, maT Soris individumebs Soris qimiuri komunikaciiT. 
naSromSi ganvixilavT, ra gavlenas axdens cxovelTa qcevaze endokrinuli jirkvlebis 
da sxva gamomyofi organoebis, agreTve qemoreceptoruli organoebis, specifikuri kanis 
jirkvlebisa da receptoruli ujredebis funqcionireba. 
 
individebs Soris kavSiri damokidebulia fizikur garemosa da situaciaze. rogorc 
wesi, cxovelebSi xdeba sxvadasxva arxebis mier signalebis kombinirebuli gadacema da 
ynosvis organoebis mier miRebad informacias gadamwyveti mniSvneloba aqvs mravali qceviTi 
aqtis ganxorcielebisas. qimiuri signalizacia moqmedebs did manZilze da xangrZlivad 
inarCunebs efeqturobas TviT gadacemuli signalis gaqrobis Semdegac. aRniSnuli sasignalo 
sistema uZvelesia evoluciuri TvalsazrisiT. feromonebi aRmoCenilia wyalmcenareebSi, 
sokoebsa da umaRles mcenareebSi. ynosviT zedapirTan kontaqtis Sedegad, feromonebi iwveven 
cvlilebas molekulur, ujredul da organizaciul doneze.   
ynosviT komunikaciaSi signals warmoadgens aqroladi (suniani) naerTebi, romlebic 
gamoiyofa individebis mier; gadamcemi ki _sxeulis, an sagnebis zedapiris ubnebia, romlebzec 
imyofeba naerTTa narevi, xolo mimRebs warmoadgens ynosvis organoebi. 
informacias fiziologiuri mdgomareobis swrafi cvlilebebis Sesaxeb Seicavs ofli 
da Sardi, xolo droSi ucvleli an nela cvladi monacemebi _ cximovani jirkvlebis tipis 
inerciul sistemebSia. ynosviTi aqti SeiZleba ganxilul iqnas, rogorc suniani nivTierebebis 
informaciis gardaqmna nervul impulsSi, romlis analizis Sedegad individi Rebulobs 
aucilebel informacias sxva individis Sesaxeb, risi Sedegia garkveuli qceviTi reaqcia 
sxvadasxva garemo pirobebisa da cxovelis Sinagani mdgomareobisas, individualuri 
gamocdilebis CaTvliT. 
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jgufis da individuumis gamocnoba sunis mixedviT. eqsperimentulad dadasturebulia, 
rom Tagvebs unari aqvT ganasxvaon jgufisa da individumebis suni. mamrebis jgufis 
mamoZravebeli aqtivoba mamrebis sxva jgufis sunis miwodebisas izrdeba 60%-iT, xolo igive 
sqesis izolirebuli individis sunis miwodebisas _ mxolod 15%-iT. TagvebSi aqtivobis 
zrdis gamomwvevi jgufis wyaros warmoadgens Sardsasqeso traqtis garkveuli 
(koagulaciuri) jirkvlebi. Tumca, gamoricxuli ar aris, rom eqsperimentSi, jgufis sunis 
zemoqmedebisas, Tagvebis mamoZravebeli aqtivobis zrda, SeiZleba gamowveuli iyos 
stresirebuli cxovelebis mier gamoyofili aqroladi nivTierebebiT, radgan cnobilia, rom 
mamrebis jgufSi stresis done sakmaod maRalia. izolirebuli mamris sunis zemoqmedebiT, 
Tagvebis jgufis aqtivobis zrda aixsneba fexis gulis saofle jirkvlebis sekretis 
komponentebis gavleniT, radgan mtevnebisa da TaTebis amputaciisas, mamris suni ar iwvevs 
efeqts. Tumca es daskvna saeWvoa, radgan Catarebul operacias organizmSi mravali 
damatebiTi cvlilebebi Seaqvs, romlebic SeiZleba dakavSirebuli iyos sxvadasxva 
komponentebis gamoyofasTan.  
Tagvebs SeuZliaT sunis mixedviT individebis identificireba, Tanac mamrebi da 
mdedrebi TavianTi partniorebis erTnairi gamocnobis unariT xasiaTdebian da imaxsovreben 
ukidures SemTxvevaSi ocamde individis suns. sunis mexsiereba inaxeba ori kviris manZilze. 
individualuri da jgufuri sunebis arseboba ganapirobebs teritoriis moniSvnis 
SesaZleblobas. amasTan, ynosviTi signalebi atareben informacias teritoriis _ calkeuli 
individebis an ojaxis sakuTrebaSi yofnis Sesaxeb. mamri Tagvebi axdenen TavianTi ubnebis 
markirebas. teritoriis moniSvna SeimCneva aseve mamrebis mdedrTan, an mamrTan erTad 
neitralur teritoriaze gadasxmisas, aseve gaSlil velze erTi cxovelis moTavsebisas. 
qcevis es forma ufro xSirad gvxvdeba dominantur mamrSi, vidre subdominanturSi. yvelaze 
xSirad, mamrebi niSnaven teritoriebs tanis ukana nawilis dabla daweviT da raime zedapirze 
saTesle parkebis SexebiT. am dros xiluli kvali ar rCeba. zogjer moniSvnis dros, SeimCneva 
moSardvac da cxoveli TiTqosda Txupnis iataks SardiT. 
individualuri sunis gamocnoba TagvebSi dasturdeba nacnobi mamrebis agresiulobis 
mkveTri zrdiT, Tu erT-erTi maTganis bewvze wavusvamT ucnobi mamris Sards. agreTve, ucnobi 
mamris sunis zemoqmedebiT, mdedrebSi adgili aqvs makeobis blokirebas. ingliselma 
mkvlevarma qalma, briusma aCvena, rom axlad Sewyvilebuli laboratoriuli mdedri Tagvebis 
ucnob mamrebTan erTad, 2-3 dRiT erT ujredSi moTavsebiT, SemTxvevaTa 70-80%-Si, mdedrebSi 
xdeboda makeobis blokireba. ynosvis unarmoklebul mdedrebSi analogiuri efeqti ar 
SeiniSneboda. 
aRmoCnda, rom makeobis blokirebis gamomwvev nivTierebebs Seicavs Tagvebis Sardi. 
makeobis damTrgunveli feromonis sekrecia SeiZleba gamowveuli iyos mdedrebSi, an mamrebSi 
androgenis (mamrobiTi sasqeso hormoni) SeyvaniT, maT Soris kastrirebulebSic, romlebic 
normaSi ar gamohyofen am nivTierebebs. daudgenelia im feromonis qimiuri aRnagoba, romlis 
mixedviTac mdedrebi ganasxvaveben sxvadasxva xazis mamrebs. savaraudod, feromoni Seicavs 
ramdenime sunian komponents, romlebic sxvadasxva xazebSi, sxvadasxva TanafardobiT 
sekretirdebian. TagvebSi makeobis Semaferxebeli feromonis funqcionirebasTan 
dakavSirebuli eqsperimentuli faqtebis asaxsnelad, wamoWrilia ramdenime hipoTeza. 
mkvlevarTa erTi nawili Tvlis, rom mdedrebi, mamrebs irCeven SardSi feromonis 
koncentraciis mixedviT, rac damokidebulia sisxlis plazmaSi androgenebis doneze. sxvebi 
varaudoben, rom xazebs Soris gansxvaveba ganpirobebulia maidentificirebeli nivTierebebis 
gamoyofiT. 
makeobis Seferxebas adgili aqvs ara marto laboratoriul, aramed velur oTaxis 
TagvebSic. mamris sunTan erTad, makeobis Seferxeba SeiZleba gamoiwvios sabinadro pirobebis 
Secvlam, romlis mimarTac aRniSnuli Tagvebi mgrZnobiareni arian. savaraudoa, rom bunebriv 
pirobebSi, populaciis simWidrovis zrdisas mdedrebis ucnob mamrebTan kontaqtis raodenoba 
izrdeba, amasTan ucxo mamrebis suni xels uSlis implantacias. SeiZleba es meqanizmi 
monawileobdes populaciis raodenobis regulaciaSic. am efeqtis asaxsnelad wamoayenes ori, 
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urTierTgamomricxavi hipoTeza: pirveli _ Tavdapirvelad mdedri Tagvebi reagireben yvela 
mamris ynosviT stimulebze; Sewyvilebis momentSi maTi reaqcia sakuTari mamris sunze, 
TandaTan sustdeba da Sesabamisad, reaqcia, ucxo mamrebis sunze narCundeba. meore _ 
Tavdapirvelad mdedrebi ar reagireben mamrebis sunze, magram mgrZnobiareni xdebian ucxoTa 
ynosviTi signalebis mimarT _ Sewyvilebis dros, TavianTi mamrebis sunis eqsponirebis Semdeg. 
meore hipoTezis samarTlianoba eqsperimentulad aris dadasturebuli. 
SesaZlebelia, erT-erTi meqanizmi, romelic iwvevs makeobis Sewyvetas virTagvebSi, iyos 
sunis zemoqmedebiT, Tirkmelzeda jirkvlis hormonebisa da adrenokortikotropuli hormonis 
sekrecia. makeobis Seferxebis sxva meqanizmi SeiZleba iyos _ ynosviTi signalebis 
zemoqmedebiT, hipoTalamusis moqmedebis cvlileba. Sewyvileba stimuls aZlevs 
luTeotropuli hormonis sekrecias, romelsac Trgunavs ucxo mamris sunis zemoqmedeba. 
makeobis Sewyveta dakavSirebulia folikulomastimulirebeli hormonisa da ovulaciis 
gamomwvevi hormonis gamoyofasTan, rasac mivyavarT estrusuli ciklebis ganaxlebamde. ucxo 
mamrebis sunis zemoqmedebiT izrdeba folikulmastimulirebeli hormonis sekrecia da 
mcirdeba prolaqtinis sekrecia. prolaqtinis an hipofizis qsovilis Seyvana iwvevs makeobis 
Sewyvetis Tavidan acilebas. meZuZur mdedrebSi Cveulebriv izrdeba prolaqtinis sekrecia da 
ar SeimCneva makeobis blokireba. 
aRmoCnda, rom am hormonis Semcveloba Sewyvilebis Semdeg, pirvel dReebSi mcirdeba 
sunis zemoqmedebiT. rogorc Cans, ucxo mamris sunis zemoqmedebiT, Tavdapirvelad gamoiyofa 
gonadotropini, xolo Semdeg mcirdeba prolaqtinis sekrecia. 
ynosviTi signalebi monawileobs TagvebSi sqesobrivi qcevis regulaciaSi, radgan 
ynosviTi bolqvebis amokveTa iwvevs fertilurobis gaqrobas mdedrebis 45%-Si, xolo 
zogierTi xazis mamrebSi _ sqesobrivi qcevis srul darRvevas. 
nivTierebebi, romlebic izidavs mdedr Tagvebs, Sedis mamrebis sasqeso traqtis 
jirkvlebis sekretis SemadgenlobaSi.Aam nivTierebebis wyaroa prepucialuri jirkvlebi, 
romlebic ganlagebulia sasqeso organoebTan axlos, romelTa sekretis SemadgenlobaSi 
Sedis: heqsadecil-, heqsadecenil- da oqtadecenilacetatebi.  
sqesis sunis arsebobas adasturebs mravali faqti, maT Soris, estrusuli ciklis 
xangrZlivobis cvlileba mdedr TagvebSi, ynosviTi signalebis zemoqmedebisas. rodesac 
mdedr Tagvebs aclidnen ynosviT bolqvebs, maTSi SeiniSneboda sakvercxeebisa da 
saSvilosnos atrofia. uitenma am Sedegebis safuZvelze ivarauda, rom sunebi Zlier gavlenas 
axdenen mdedrebis sqesobriv ciklebze.  
kanis specifikuri jirkvlebi da cxovelTa qceva. ZuZumwovrebis kanis specifikuri 
jirkvlebis sekreti, ynosviTi signalebis gadamcemebis _ feromonebis erT-erTi wyaroa. 
mravali specifikuri jirkvali ganlagebulia kanis nakecebsa da ubeebSi, sadac 
SenarCunebulia mikroorganizmebis ganviTarebisaTvis xelsayreli pirobebi. arsebobs 
monacemebi, rom mikroorganizmebi Slian kanis specifikuri jirkvlebis mier gamoyofil 
sekretebsa da warmoqmnian sasignalo nivTierebebs. baqteriologiuri kvlevis magaliTze, 
zogierT cxovelSi, magaliTad indur mangustSi aRmoaCines sunebis baqteriuli buneba.  
ZuZumwovarTa biologiaSi, feromonebs udidesi mniSvneloba gaaCniaT. kargad aris 
cnobili, rom sunis meSveobiT, ZuZumwovrebs SeuZliaT gamoicnon, Tu romel saxeobas 
miekuTvneba esa Tu is individi. magaliTad mtacebeli, sunis mixedviT xSirad poulobs da 
kvalSi misdevs msxverpls. meores mxriv, msxverpls aseve suniT SeuZlia mtaceblis 
moaxloebis aRmoCena. amgvarad, savaraudoa, rom kanis sekretis qimiuri Semadgenloba 
saxeobisaTvis specifiuria. 
sekretis qimiuri Semadgenloba specifikuri unda iyos cxovelTa erTi jgufis 
wevrebisaTvis (jogi, populacia, qvesaxeoba). Tu cxovelTa jgufi erTmaneTTan 
dakavSirebulia naTesauri kavSirebiT, maSin maT SeiZleba gaaCndeT feromonis qimiuri 
Semadgenlobis genetikurad mdgradi, erTiani specifika. irmebis ori qvesaxeobis kanis 
specifikuri jirkvlebis sekretis qimiuri Semadgenlobis Sedarebisas, maTSi arsebiTi 
gansxvavebebi aRmoCnda. 
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zogierTi saxeobis patara jgufebSi, dominanti individi acxebs Tavis sekrets jgufis 
wevrebs, rac yvela maTgans erTnair suns aniWebs. magaliTad, CanTosani mfrinavebis jgufis 
suni gansxvavebulia da igi agresias iwvevs. meqviSiebis ojaxur jgufSi, axalgazrda 
cxovelebi xSirad uZvrebian muclis qveS mamr dominants da icxeben sxeulze misi muclis 
jirkvlebidan gamoyofil sekrets. igive SeiniSneba rux virTagvebSic. 
meores mxriv, SesaZlebelia, rom zogierTi cxovelebi, romlebic SedarebiT mcire 
jgufebad cxovroben, ubralod imaxsovreben TavianTi jgufis yvela wevris individualur 
sunebs. ase xdeba magaliTad, Savkuda irmebSi. maTi jogis wevrebi periodulad ynosaven 
erTmaneTis jirkvlebs mTeli dRis ganmavlobaSi, saaTSi 1-2-jer, xolo RamiT 6-jer. rodesac 
ucxo mdedri dRisiT uaxlovdeba jogs, daynosvis sixSire izrdeba saaTSi 3-4-jer. ucxo 
mamris moaxloebisas ki 6-16-jer da zogjer 42-jerac. amgvarad grZeldeba, sanamde ar 
gansazRvraven, miekuTvneba Tu ara igi maT jogs. 
mravali mecnieruli dakvirvebiT aRmoCenilia, rom yovel individs gaaCnia mxolod 
misTvis damaxasiaTebeli suni. ZaRlebi kvalis mixedviT pouloben ara marto konkretul 
adamians, aramed erTmaneTisagan ganasxvaveben erTkvercxujredian tyupebsac, romlebic 
garegnulad, an genetikuri analiziT, TiTqmis ganurCevelni arian. joguri cxovelebis 
mdedrebi imaxsovreben TavianTi STamomavlobis suns da swored amgvarad gamoicnoben maT. 
zogjer garkveuli, kanis specifikuri jirkvali pasuxismgebelia individualur gamocnobaze. 
magaliTad, Savkuda irmebSi individualur gamocnobaSi wamyvani roli eniWeba tarzalur 
jirkvals. kurdRlebSi sazardulis jirkvlebis amocla axangrZlivebs maTi gamocnobis 
dros. deda kurdReli agresiuli xdeba Tavisi baWiebis mimarT, Tu maT wavacxebT sxva 
mdedris sazardulis jirkvlebis sekrets. magram Tu igive baWiebs wavacxebT igive mdedris 
analuri jirkvlis sekrets, maSin deda kurdReli ar avlens agresias.  
suns didi mniSvneloba aqvs sqesis gamocnobaSi. gareul kurdRlebSi kanis specifikuri 
jirkvlebia: analuri, sazardulis, nikapisa da orbitaluri. nikapisa da orbitaluri 
jirkvlebi didi zomisa da ufro metad aqtiurni arian zrdasrul mamrebSi, zrdasrul 
mdedrebTan SedarebiT. analur da sazardulis jirkvlebis sekretis suni gareuli 
kurdRlebis mamrebSi ufro Zlieria, vidre mdedrebSi. 
mTixvSi kudis fuZesTan ganlagebulia msxvili, kanis specifikuri jirkvali, romelic 
warmoiqmneba didi mravalnawiliani qonis jirkvlebidan. aRniSnuli jirkvlis sekreti 
advilad gamowvlilvadi, zeTiseburi siTxea _ muSkis Zlieri suniT. igi Sedgeba 
monoeTerebis, trigliceridebis, qolesterinisa da sxva spirtebisa da karbonaluri 
naerTebisagan; misi ≈ 50% warmodgenilia aqroladi nivTierebebiT. 
zogierT SemTxvevaSi, swored sunia ganmsazRvreli asakis dadgenisas. kargad aris 
cnobili, rom mozrdili ZaRli ar erCis lekvs, magram jer ynosavs mas. gareuli kurdRlebi, 
kanis jirkvlebis sunis mixedviT sazRvraven asaks. 
kanis jirkvlebis, maT Soris specifikuri sekretis suns mniSvneloba aqvs jgufSi 
cxovelis socialuri rangis gamosacnobad. specifikuri kanis jirkvlebis (analuris, 
sazardulis) wona gareul kurdRlebSi statistikurad korelirebs individTa socialur 
mdgomareobasTan: igi mniSvnelovnad metia dominantebSi. analogiur korelacias aCvenebs am 
jirkvlebis histologiuri agebulebac: isini ufro msxvilia da aqtiurad funqcionireben 
dominirebad cxovelebSi. Sinaur TagvebSi prepucialuri jirkvlebi ufro msxvilia 
dominantebSi. 
rogorc wesi, dominantebi ufro xSirad moniSnaven teritorias (markireba), vidre 
subdominantebi. es SemCneulia kurdRlebSi, CanTosan RamurebSi, rux virTagvebSi, meqviSiebSi. 
roca subdominanti ikavebs dominantis mdgomareobas, markirebis sixSire masSi mkveTrad 
izrdeba. 
mravali ZuZumwovari binadrobs garkveul ubanze, romlis teritorias nawilobriv 
icavs ubnis patroni. igi ama Tu im xerxiT niSnavs Tavis ubans, Tanac ZuZumwovrebSi moniSvnis 
wamyvani saSualebaa _ qimiuri gza. teritoriis mosaniSnad mTeli rigi ZuZumwovrebi iyeneben 
kanis specifikuri jirkvlebis sekrets. magaliTad, kurdRlebi dakavebul teritorias 
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niSnaven eqskrementebis patar-patara gorakebiT. aRsaniSnavia, rom am gorakebis asagebad 
kurdRlebi iyeneben ganavlis `burTulebs~, romlebzec specialurad wasmulia analuri 
jirkvlebis sekreti. danarCen sagnebs TavianT teritoriaze kurdRlebi niSnaven nikapis 
jirkvlebis sekretiT (adamiani mis suns ver aRiqvams), Tanac ara marto im obieqtebs, romelTa 
moniSvna Znelia eqskrementebiT, an SardiT, aramed soroSi Sesasvlelsac. 
teritoriebis moniSvna damaxasiaTebelia mravali cxovelisaTvis da igi ZiriTadad 
xdeba SardiTa da ganavliT, magram rogorc Cans, kanis specifikuri jirkvlebis sekreti aseve 
Rebulobs monawileobas moniSvnaSi. magaliTad, sindiofalaSi daakvirdnen teritoriis 
markirebis sam tips:  
 sagnebze, an substratze analuri ubniT xaxuni;  
 mucliT, an sazarduliT xaxuni;  
 eqskrementebis datoveba.   
 moniSvnis pirvel da mesame tipebSi monawileobs analuri jirkvlebi, xolo meoreSi 
sazardulisa da muclis kanis jirkvlebi. 
 teritoriis moniSvna axasiaTebT Cliqosnebsac. magaliTad, cimbiruli Svelis mamrebi 
TavianT teritoriebze niSnaven dabal xeebsa da buCqebs, exaxunebian ra maT qerqs rqebiT, an 
Tavis Sublis nawiliT, loyiT, an yeliT. Tumca, am ubnebSi specifikuri jirkvlebi 
aRmoCenili ar aris (zogierTi mecnieris varaudiT, isini arseboben). cximovani da oflis 
jirkvlebi aq ganviTarebulia ufro Zlier, vidre kanis mezobel ubnebze. TavianTi 
teritoriis zogierT adgilze cimbiruli Svelis mamrebi CliqebiT CiCqnian miwas da maTze 
toveben TaTebSorisi jirkvlebis sekretis suns da garda amisa, Sardaven am ubnebze. 
cimbiruli Svelis mamrebi niSnaven teritoriebs ara sazRvrebis midamoebSi, aramed mTels 
farTobze. normalur situaciaSi, roca cimbiruli Svelis mamri _ teritoriis patroni 
ikvebeba Tavis ubanze da mas aravin awuxebs, TaviT xeebze xaxunis ricxvi meryeobs saaTSi 5-
dan 50-mde. sekretis suni swrafad qreba. amitom igi aucileblad unda ganaxldes. TaviT xeze 
xaxuni mkveTrad xSirdeba, Tu kontrolirebadi teritoriis sazRvars daarRvevs sxva mamri. am 
dros xeze xaxunis ricxvi SeiZleba wuTSi 30-mde da saaTSi 400-mde gaizardos.  
 zogierTi sxva Cliqosani teritoriis moniSvnisaTvis iyenebs Tvalbudis jirkvals. 
magaliTad, mamri antilopa winaswar mokbeCs mcenaris Reros wvers da niSnavs mas sekretiT. 
 rogorc Cans, zogierTi feromoni flobs gangaSis sasignalo mniSvnelobas. magaliTad, 
cnobilia, rom saTagurSi, romelSic daWerili iyo Tagvi, an virTagva, didxans aRar xvdebian 
sxva virTagvebi, an Tagvebi, rac dakavSirebulia `gangaSis sunTan~, romelsac daWerili 
cxoveli tovebs (ar aris, cnobili, am sunze pasuxismgebelia, Tu ara kanis jirkvlebi). 
 `gangaSis~ suns, rogorc Cans, zogierT irmebSi warmoqmnian kudis jirkvlebi 
(gansakuTrebiT, laqebian irmebSi). gangaSis dros isini garbian zemoT aweuli kudiT. kudis es 
moZraoba ganixileba, rogorc mxedvelobiTi signali, romelsac gamoaCens iremi ukana 
kidurebis midamoebSi. laqebiani irmis kudis umetesi nawili dakavebulia jirkvlovani 
qsoviliT, romelic ganlagebulia xerxemals zemodan da qvemodan da warmoqmnilia milovani 
jirkvlebiT. swrafi sirbilisas, haeris Semxvedri nakadi aniavebs irmis aprexil kuds da 
kudis ubewvo qveda zedapiridan xdeba sekretis aorTqleba. amitom, irmis ukan rCeba suniani 
haeris nakadi, romlis mixedviTac orientirdebian sxva irmebi, rac mniSvnelovania tyis 
teritoriaze, sadac mxedvelobiTi signali araefeqturia. 
 domanebs gangaSis mdgomareobaSi yalyze udgebaT bewvebi, romlebic SemosazRvraven 
zurgis jirkvals, ris Sedegadac ixsneba jirkvlovani veli da Zlierdeba gamoyofili 
sekretis aorTqleba. 
 mtaceblis mier daWeril TriisebrTa warmomadgenlebs amoezniqebaT analuri jirkvlebi. 
SiSisa da tkivilis zemoqmedebisas maralebs farTod exsnebaT Tvalbudis jirkvlebi. 
 zogierTi mtacebeli analuri jirkvlis sekrets iyenebs mtrisagan Tavdasacavad. 
qrcvinebi saSiSroebis momentSi, analuri jirkvlebidan gamohyofen Zlier da sazizRari 
sunis sekrets. igives akeTeben am jiSis sxva warmomadgenlebi. zogierTi skunsis analuri 
jirkvlebi aRweven umaRles ganviTarebas da specializacias. dacvis mizniT, skunsi analuri 
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jirkvlidan 4-5m-is manZilze gamotyorcnis mZafri sunis sekrets _ mimarTavs ra mas 
mtrisaken. 
 zogierTi avtoris varaudiT, ixvniskartas kidurebze ganlagebuli jirkvali asinTezebs 
Sxamian sekrets da gamoiyeneba mamrebis mier, brZolisas _ teritoriisa da mdedrebis gamo. 
 zogierTi ZuZumwovari specifikuri jirkvlebis sekrets iyenebs agresiuli qcevisas. 
cnobilia sunis mniSvneloba mTeli rigi cxovelebis antagonisturi qcevisas. cimbiruli 
Svelis mamrebi agresiuli qcevisas, kerZod Zalebis demonstrirebas, an Setakebebs Soris 
droiT SualedebSi, niSnaven xeebsa da buCqebs Tavisa da yelis kanis jirkvlebis sekretiT. 
 cxovelebi kvalis saxiT toveben sunian niSnebs siarulis, an sirbilis dros. 
cimbiruli Svelis mamri, darajobs ra Tavis teritorias, xSirad aRmoaCens xolme damrRvevs 
da misdevs mas kvalSi, tipiuri meZebaris msgavsad. 
 ZuZumwovrebis umravlesobas TiTebis kanis koJrebSi da TaTebis Zirebze ganlagebuli 
aqvT saofle jirkvlebis uzarmazari bolqvebi, romelTa sekreti (aseve, SesaZloa, TaTebis 
bewvian ubnebSi ganlagebuli cximovani jirkvlebic) pasuxismgebelia suniani niSnis 
datovebaze. sainteresoa, rom miwisqveSa ZuZumwovrebis zogierT warmomadgenlebsa da 
wyalxmeleTa ZuZumwovrebs (ixvniskarta, ondatra, siasamuri) Cliqis jirkvlebi ar gaaCniaT. 
 ynosviT signalebs udidesi mniSvneloba aqvs cxovelTa gamravlebisaTvis. Tumca, umetes 
SemTxvevebSi, es sunebi ar warmoiqmnebian kanis jirkvlebiT. ZuZumwovrebis mraval saxeobaSi 
cnobilia kanis zogierTi specifikuri jirkvlebis monawileoba gamravlebaSi. gamravlebis 
periodSi isini ganviTarebulia gansakuTrebiT Zlierad, rogorc magaliTad, spilos 
safeTqlis jirkvali. mamr aqlemebSi ganviTarebulia kefis jirkvali, romliTac isini 
exaxunebian sxvadasxva sagnebs da maTze toveben Zlier sunian sekrets. mamri saigakebi 
niSnaven TavianT mdedrebs SardiT da sazardulis jirkvlebiT. varaudoben, rom tarzaluri 
jirkvlis sekretis suni uzrunvelyofs Savkuda irmebis ori qvesaxeobis sqesobriv 
izolacias. specifikuri jirkvlebi ganapirobeben erT saxeobis sxvadasxva sqesis 
partniorebis povnas Sewyvilebis periodSi. magaliTad, TeTrkuda irmis mamrebi pouloben 
mdedrebs kvalis mixedviT, romelzec rCeba TiTebSorisi jirkvlebis suni. 
 kani _ aqroladi nivTierebebis wyaro. cxovelTa kanis zedapiris morfologiurma, 
histologiurma da bioqimiurma Seswavlam gviCvena misi sxvadasxva ubnebis, rogorc aqroladi 
nivTierebebis gamomyofi wyaroebis araerTgvarovneba. garemoSi moxvedrisas, metabolitebi 
ganicdian iseTi fizikur-qimiuri faqtorebis zemoqmedebas, rogoricaa nesti, Jangbadi, ozoni, 
radiacia, fermentebi; aseve isini SeiZleba gaxdnen mikroorganizmebis sabinadro arec. amitom 
unda gaviTvaliswinoT araaqroladi nivTierebebidan aqroladi nivTierebebis warmoqmnis 
SesaZlebloba, romlebic atareben funqciur datvirTvas. 
 cxovelebis kanis gare zedapiri dafarulia Txeli cximovani SriT, romelic ZiriTadad 
warmoqmnilia araspecifikuri cximovani da saofle jirkvlebis gamonayofebiT. am Sris 
Semadgenloba Seswavlilia cxvrebSi. aq Sedis naxSirwylebi, strinebis rTuli eTerebi, 
triterpenuli da alifaturi spirtebi, umaRlesi cximovani mJavebi, Tavisufali spirtebi da 
sxva.  
 aRmoCenilia, rom sxvadasxva saxeobis ZuZumwovrebis kanis jirkvlebis sekretebi najeri 
da ujeri naxSirwyalbadebis garda Seicaven mTel rig mono- da polifunqciur naerTebs. 
 cxovelTa yoveli saxeobisaTvis (zogjer ki qvesaxeobisaTvis) damaxasiaTebelia kanis 
jirkvlebis komponentebisa da gamonayofebis gansakuTrebuli jgufebi. yvela saxeobisaTvis 
saerTo komponentebia qolesterini da rTuli monoeTerebi, Tumca maTi koncentraciebi sxva 
komponentebTan mimarTebaSi SeiZleba mkveTrad icvlebodes saxeobidan saxeobamde. 
komponentebis jgufuri Semadgenloba ukve atarebs informacias ZuZumwovrebis saxeobis 
Sesaxeb. zogierT SemTxvevaSi garkveuli kanis jirkvlebis arseboba, maTi intensiuri 
sekretireba SeiZleba atarebdes sqesis niSans. magaliTad, Suamuclis jirkvali kargad aqvT 
ganviTarebuli mamr meqviSiebs, xolo mdedrebs _ sustad, an saerTod ar gaaCniaT. 
 kanis specifikuri da araspecifikuri jirkvlebis jirkvlebis qimiuri Semadgenlobis 
SedarebiT, aRmoaCines maT Soris gansxvaveba: specifikuri jirkvlebis sekretebs ufro rTuli 
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Semadgenloba aqvT, magram SedarebiTma histologiurma gamokvlevebma _ sxvadasxva saxeobis 
ZuZumwovrebis rogorc erT, aseve meore jirkvlebSi arsebiTi sxvaoba ver aRmoaCina. amitom 
varaudi gamoiTqva, rom specifikur jirkvlebSi damatebiTi komponentebi SeiZleba 
warmoiqmnebodes mikroorganizmebis zemoqmedebiT. es sekretebi, grovdebian ra kanis nakecebSi 
da Tbebian ra cxoveluri siTboTi, xelsayrel ares warmoadgenen mikroorganizmebis 
garkveuli saxeobebisaTvis, romlebmac SeiZleba gamoimuSavon martivi dabalmolekuluri 
naerTebi, maT Soris iseTebic, romlebic qimiuri gziT informaciis gadacemisas raRac 
datvirTvas atareben. 
 yoveldRiuri gamocdilebidan viciT, rom suni yvela nivTierebas ar udis. Tvlian, rom 
suni gaaCnia cnobili organuli nivTierebebidan yovel meeqvses. albaT, cxovelebSi arsebobs 
nivTierebebi, romelTac ar gaaCniaT suni. romel nivTierebebs aqvT suni, anu romeli 
nivTierebebi aRizianeben ynosviT receptorebs? albaT praqtikulad yvela wyalSi da cximSi 
xsnadi nivTierebebi _ maTi moxvedrisas ynosviT zedapirze. Tumca, bunebriv pirobebSi 
receptorul zedapirTan kontaqtSi SeiZleba Sevidnen mxolod aqroladi nivTierebebi, 
romlebic imyofebian orTqlisebur mdgomareobaSi. amasTan, maTi koncentracia airad fazaSi 
unda aWarbebdes ZuZumwovrebis ynosvis organoebisaTvis zRvrul mniSvnelobas, anu unda iyos 
ara nakleb 10-16g/ml.   
 laboratoriuli gamokvlevebiT dadgenilia, rom sekretebis umravlesoba Seicavs 1%-ze 
nakleb aqrolad nivTierebebs, magram kanis nakecebSi arsebuli sekretebi, magaliTad, 
mtacebel cxovelebSi, Seicavs 50%-mde aqrolad nivTierebebs. 
 amerikuli siasamuris analuri sekretis jirkvlis sekrets Zalian usiamovno suni aqvs. 
siasamuris naTesavi _ skunsi (amerikuli myrala) mas Tavdacvis mizniT iyenebs. xolo 
siasamuri avrcelebs am suns gaRizianebisas. amerikuli siasamuris analuri jirkvlis 
sekretis airadi fazis ZiriTadi komponentebi _ gogirdSemcveli naerTebia cikluri 
sulfidis Warbi SemcvelobiT. skunsis analuri jirkvlis sekretis ZiriTadi komponentia _ 
butilenmerkaptani. siasamuris jirkvlis sekretSi aseve gvxvdeba gogirdSemcveli naerTebi, 
romlebic advilad icvlebian garemos Jangva-aRdgeniT pirobebze damokidebulebiT.   
 siasamuris analuri jirkvlis sekreti rTuli Semadgenlobisaa da Seicavs 
ZuZumwovrebis sxva saxeobebSi Semaval nivTierebaTa yvela jgufs. masSi Sedis aqroladi 
mJavebi: ZmarmJava, propionis, izovalerianis, -meTilcximovani, H-valerianis, izokapronis 
mJavebi da a.S. savaraudoa am mJavebis baqteriuli warmoSoba. amerikuli siasamuris analuri 
jirkvlis sekretSi aseve arseboben aqroladi fuZeebi, romelTa Semadgenloba airad fazaSi, 
iseve rogorc mJavebisa, damokidebulia sekretis pH-ze. amgvarad, sekretis mJavianobis 
mciredi cvlilebac ki cvlis airadi fazis Semadgenlobas da aqedan gamomdinare, mis 
informaciul mniSvnelobas. 
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Animal behavior is based on their internal and external stimuli acting on the body. Behavior is influenced by 
external signals of three types: optical , acoustic and chemical . Chemical Irritant, who are perceived by the organs of smell , 
called smell incentives. In this paper we discuss how animal behavior affects the endocrine glands and other excretory 
organs , as well as khemoretseptors organs , glands and receptor -specific skin cells to function. 
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rogor CavataroT gakveTili Temaze: `baqteriebi da lurj-mwvane wyalmcenareebi X 
klasSi~ 
 
ujredis Sinagani organizaciis mixedviT cocxal organizmebs Soris arCeven prokariotebs 
da eukariotebs. prokariotebi iseTi organizmebia, romlebsac ar aqvT Camoyalibebuli birTvi, 
xolo eukariotebs srulyofili birTvi gaaCniaT. birTvis nacvlad prokariotebs aqvT birTvis 
msgavsi anu nukleoidi, romelic citoplazmisagan  membraniT ar aris gamoyofili. prokariotebia: 
baqteriebi da lurj-mwvane wyalmcenareebi.  
 baqteriebisa da lurj-mwvane wyalmcenareebis swavleba did adgils iWers biologiis 
saskolo kursSi. igi iswavleba VII,  VIII, X  klasebSi sxvadasxva siRrmiT. SedarebiT rTulad aris 
warmodgenili es sakiTxi X klasSi. maswavlebels saSualeba aqvs gakveTili Temaze: `baqteriebi da 
lurj-mwvane wyalmcenareebi~ X klasSi ganaTlebis reformiT gaTvaliswinebul axali meTodikis 
moTxovnebis mixedviT Caataros, radgan am sakiTxze X klasis moswavleebma sakmaod bevri ician 
wina wlebSi naswavlidan. 
 
 ganaTlebis reforma iTvaliswinebs aqtiur swavlebas, romelic gulisxmobs maswavleblis 
da moswavleebis urTierTTanamSromlobas gakveTilze. es procesi moswavlezea orientirebuli. 
moswavle ar aris mxolod msmeneli, is gakveTilis aqtiuri monawilea, aqtiuri swavleba Teoriis 
praqtikasTan dakavSirebasac gulisxmobs. winaT SeTvisebuli codna aqtiurad unda iyos 
gamoyenebuli axali, ucnobi, magram aqtualuri Temis Sesaswavlad. gakveTili sainteresod da 
xalisianad rom warimarTos, maswavlebelma unda SearCios iseTi informacia, romlis msgavsi da 
raRac nacnobi moswavleTa gamocdilebaSi ukve arsebobs.  
 aqtiur swavlebas aqvs strategiebi da meTodebi. amas iTvaliswinebs RER  sistema. am 
sistemiT erT-erTi strategiaa, gakveTilze ganwyobis Seqmna (provocireba). amaSi igulisxmeba 
winaT miRebuli codnis gamoyeneba gakveTilze axali masalis axsnis dros. moswavlis mier 
damoukideblad codnis gaazreba, gamyareba da axal situaciaSi gamoyeneba. am principebze agebul 
gakveTils interaqtiuri gakveTili ewodeba, romlis ZiriTadi principia partnioroba 
maswavlebelsa da moswavleebs Soris. 
 erT-erT strategias warmoadgens gonebrivi ieriSi. SedarebiTi daxasiaTebisaTvis 
mniSvnelovan strategias warmoadgens venis diagrama. venis diagrama gamoixateba ori wris saxiT, 
mas iyeneben maSin, rodesac erTmaneTs adareben or an ramdenime sagans an movlenas. TiToeul wreSi 
Caiwereba is niSnebi, romlebic TiToeul maTgans axasiaTebs, xolo wreebis gadakveTisas 
warmoqmnil sivrceSi _ Caiwereba is, rac saerToa  Sesadarebeli sagnebis an movlenebisaTvis. 
aqtiuri swavlebis yvela moTxovna asaxuli unda iqnes sagakveTilo scenarSi, romelsac 
maswavlebeli wers TiToeuli gakveTilisaTvis.  
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 sagakveTilo scenari:  
gakveTilis Tema: baqteriebi da lurj-mwvane wyalmcenareebi  
gakveTilis tipi: axali masalis axsna 
 gakveTilis dro: 45 wuTi  
gamoyenebuli meTodebi:  
a) ganwyobis Seqmna anu provocireba  
b) gonebrivi ieriSi 
g) saubari 
d) venis diagrama  
gamoyenebuli masalebi: tabulebi, cocxali masala 
muSaobis forma: individualuri, jgufuri  
            gakveTilis gegma:  
I  ganwyobis Seqmna _ provocireba _ 10 wuTi  
II gonebrivi ieriSi _ 5 wuTi  
III siRrmiseuli wvdoma _ 20 wuTi  
IV gaazreba _ 15 wuTi  
V saSinao davaleba  
gakveTilis mizani: gavacnoT moswavleebs prokariotuli organizebisaTvis damaxasiaTebeli 
Taviseburebani. maTi roli bunebasa da adamianisaTvis. 
gakveTilis msvleloba:  
ganwyobis Seqmnis mizniT maswavlebeli svams ramdenime maprovocirebel kiTxvas. 
1. ujredis Sinagani organizaciis mixedviT ramden jgufad iyofa organuli samyaro?  
_  organuli samyaro iyofa or jgufad: prokariotebad da eukariotebad.  
2. rogor organizmebs ewodeba prokariotuli organizmebi?  
prokariotebi iseTi organizmebia, romlebsac ar aqvT Camoyalibebuli birTvi. 
3. romeli organizmebi miekuTvneba prokariotebs? prokariotebia: baqteriebi da lurj-mwvane 
wyalmcenareebi.  
4. ra asrulebs birTvis funqcias prokariotul organizmebSi?  
prokariotul organizmebSi birTvis funqcias asrulebs birTvis msgavsi, romelic dnm-is 
molekulas warmoadgens.  
5. riT mravldebian baqteriebi? _ ZiriTadad baqteriebi usqesod, dayofiT mravldebian, Tumca 
baqteriaSi `nawlavis Cxiri” _ aRwerilia sqesobrivi procesebi.  
6. ras warmoadgens spora baqteriisaTvis? _ spora baqteriisaTvis warmoadgens Tavdacvis 
saSualebas araxelsayreli pirobebisagan.  
7. lurj-mwvane wyalmcenareebi riT emsgavsebian baqteriebs?  
lurj-mwvane wyalmcenareebi, iseve rogorc baqteriebi, prokariotebia.  
II  siRrmiseuli wvdoma _ axali masalis axsna.  
bolo kiTxvis dasmis Semdeg maswavlebeli wamoWris problemur kiTxvas _ rogoria baqteriis 
ujredis agebuleba anu rogor Cans igi eleqtrul mikroskopSi. tabulis gamoyenebiT 
maswavlebeli xsnis baqteriuli ujredis agebulebas, iyenebs klasis codnas am sakiTxze. 
gakveTilis es nawili warimarTeba saubris meTodiT, aRiniSneba, rom baqteriuli ujredi garedan 
dafarulia mkvrivi garsiT, rac ujreds mudmiv formas aZlevs. zogjer garsis gareTa Sreebi 
lorwoTi ifareba da ujredis irgvliv Cndeba lorwovani kapsula. Semdeg moswavleebi ixseneben 
ujredis formas, Sinagan agebulebas. maswavlebeli aRniSnavs, rom samoZraod baqteriebi 
iviTareben Soltebs. tabulaze gaarCeven baqteriebs formis mixedviT. pirvelad am gakveTilze 
gebuloben moswavleebi, rom kokebi (burTuliseburi) SeiZleba arsebobdes, rogorc calkeuli 
ujredebis saxiT, aseve wyvilebad _ diplokokebi, grZel jaWvebad _ streptokokebi, an koloniebad 
_ stafilokokebad! Semdeg maswavlebeli xsnis sakiTxs _ rogoria baqteriebis damokidebuleba 
Jangbadis mimarT da am niSnis mixedviT asaxelebs or jgufs: aerobuli da anaerobuli baqteriebi 
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da ganmartavs, rom aerobul baqteriebs arsebobisaTvis aucileblad esaWiroeba Jangbadi, xolo 
anaerobebi cxovroben uJangbado garemoSi.  
 Semdeg maswavleblis daxmarebiT klasi ixsenebs, rom baqteriebi mravldebian usqesod _ 
ujredis dayofiT da detalurad aRwers am process. pirvelad am gakveTilze moswavleebi igeben, 
rom zogierT baqterias axasiaTebs sqesobrivi gamravleba. maswavlebeli aRniSnavs, rom sqesobrivi 
gamravleba did rols asrulebs am organizmebis niSan-TvisebaTa gamravalferovnebis saqmeSi.  
 gakveTilis darCenil nawilSi maswavlebeli klass mouTxrobs prokariotebis meore 
jgufis _ lurj-mwvane wyalmcenareebis Sesaxeb. aRniSnavs, rom maT ufro rTuli agebuleba aqvT, 
Seicaven mwvane feris pigments _ qlorofils, agreTve sxva feris pigmentebs, romlebic maT aZlevs 
wiTel, lurj, zogjer Sav fersac ki. klass acnobs lurj-mwvane wyalmcenareebis meore 
saxewodebas _ cianobaqteriebi.  
 gakveTilis bolos SeiZleba maswavlebelma Caataros praqtikuli muSaoba lurj-mwvane 
wyalmcenareebis mikroskopiT Seswavlis mizniT. Tu gakveTilze dro ar darCa, maSin igive samuSao 
SeiZleba Seasrulos gakveTilgareSe muSaobebze. gakveTilis Semdegi momentia gaazreba, romlis 
dros klasi avsebs venis diagramas. 
venis diagrama 






gakveTilis bolos klass eZleva saSinao davaleba. maswavlebeli miuTiTebs,  
                      







gakveTilis bolos klass eZleva saSinao davaleba. maswavlebeli miuTiTebs, romel paragrafze 
unda imuSaon Sin.  
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According to the inner organization of a cell, there are two distinguished living organisms: prokaryotes and eukaryotes. 
Prokaryotes are the organisms whose nucleus is not fully-established, while eukaryotes have a complete nucleus. Instead of nucleus, 
prokaryotes have a nucleus-like nucleoid, which is separated from cytoplasm with membrane. Prokaryote organisms are: bacteria and 
bluish-green water plants. 
The teaching of bacteria and bluish-green water plants plays a great role in the course of biology at school. It is taught in VII, 
VIII, X grades at different levels. It is comparatively harder in the X grade. The teacher can conduct the lesson on the theme “Bacteria and 
bluish-green water plants” in the X grade according to the requirements of new methodology of educational reform, because the pupils 
already have a good understanding of the subject from previous years. The given article discusses all the methods of active teaching, 
which a teacher must use while teaching the above-mentioned topic.  
akaki wereTlis saxelmwifo universiteti 





qeTevan CiqviniZe, naTia RaWava 
 
 biologiuri testebis Sedgenis principebi 
 
testis meSveobiT SesaZlebelia gamocdis mokle droSi Catareba. specialistebis 
azriT, rig SemTxvevaSi testis Sedgenisas meToduri mxare naklebadaa gaTvaliswinebuli, ris 
gamoc am saxis gamocda Tavis mniSvnelobas kargavs. swori meToduri principebiT Sedgenili 
testiT SesaZlebelia obiqturad Sefasdes gamosacdeli. 
 
testur gamocdas amJamad didi yuradReba eqceva. testis meSveobiT SesaZlebelia 
masalis farTo speqtris gamoyenebiT, gamocdis mokle droSi Catareba. sadReisod gamocdis 
arc erTi forma ar SeiZleba CaiTvalos srulyofilad. specialistTa azriT, testuri 
gamocdisaTvis niSandoblivia SedarebiT naklebi uaryofiTi momentebi. testis Sedgena 
garkveul meTodur principebs emyareba, romlis gaTvaliswinebac aucilebelia. rig 
SemTxvevaSi, testis Sedgenisas meToduri mxare naklebadaa gaTvaliswinebuli, ris gamoc am 
saxis gamocda Tavis mniSvnelobas kargavs.  
studenti (moswavle an abiturienti) gamocdamde unda daeuflos testze muSaobis 
unar-Cvevebs. amisaTvis ki saWiroa, studentma sistematiurad daamuSaos saTanado tipis 
savarjiSoebi. unda gvaxsovdes, rom nebismieri savarjiSo testi warmoadgens nimuSs, Tu 
rogori saxis SekiTxvebi iqneba warmodgenili gamocdaze. swori meToduri principebiT 
Sedgenili testiT SesaZlebelia obiqturad Sefasdes rogorc gamosacdelis Teoriuli 
momzadebis done, ise masalis gamoyenebis unar-Cvevebi. kerZod, ganisazRvros: a) Segnebulad 
flobs Tu ara mecnierul debulebebs da faqtobriv masalas; b) SeuZlia Tu ara movlenebis 
urTierTdakavSireba; g) ramdenad SeuZlia mizez-Sedegobrivi kavSiris safuZvelze, konkretul 
situaciaSi, marTebuli daskvnis gamotana.  
testis Sedgenisas gasaTvaliswinebelia garkveuli principebi. kerZod, misi meSveobiT 
unda ganisazRvros codnis Semdegi done:  
1. Teoriuli masalis gaxsenebis unari: mecnieruli debulebebis da kanonzomierebebis 
codna; terminebisa da informaciis codna. testSi SekiTxvebis daaxloebiT 50% am saxis 
kiTxvas unda Seicavdes;  
2. Seswavlili Teoriuli masalis gamoyenebis unari: koncefciis arsSi wvdomis unari; 
Teoriuli masalis gamoyenebiT konkretuli problemis gadaWris unari. am saxis SekiTxvebis 
raodenoba kiTxvaTa saerTo raodenobis 30%-s ar unda aRematebodes;  
3. Teoriuli masalis analizis safuZvelze marTebuli interpretaciis unaris 
Semowmeba; sxvadasxva faqtobrivi masalis urTierTdakavSirebis da konkretul situaciaSi 
marTebuli interpretaciis an daskvnis gamotana. testSi am saxis kiTxvebis raodenoba 
daaxloebiT 20%-mde unda iyos warmodgenili.   
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testSi Setanili kiTxvebis saerTo raodenoba 100-s ar unda aRematebodes. masSi unda 
aisaxos Teoriuli kursis mTliani masala. Tu gamocda tardeba etapebad, am SemTxvevaSi 
sasurvelia, masSi Sevides ganvlili gamokiTxuli masalidan sakvanZo sakiTxebic. ar aris 
mizanSewonili testuri gamocdis Catareba mcire moculobis masalaze. testze pasuxis 
gacemis dro unda iyos mkveTrad gansazRvruli da igi ar unda aRematebodes erT 
astronomiul saaTs. tests win unda hqondes darTuli instruqcia, kerZod, Tu ra moeTxoveba 
gamosacdel pirovnebas, ra principebiTaa Sedgenili testi da rogori kriteriumiT moxdeba 
namuSevrebis Sefaseba.  
testSi Setanili kiTxvebi unda iyos rogorc martivi, ise rTuli. sxvadasxva 
sirTulis SekiTxvebi unda iyos gabneuli da dauSvebelia maTi diferencirebulad, Tematuri 
sakiTxebis mixedviT ganlageba. testSi dasmul SekiTxvas unda axldes xuTi alternatiuli 
pasuxi. TiToeuli pasuxi unda dainomros anbanis asoebiT. pasuxebidan mxolod erTi unda 
iyos marTebuli da saWiroa studentma SerCeuli pasuxis nomeri Semoxazos rgoliT. 
warmodgenili alternatiuli pasuxebidan SeiZleba mxolod erTi iyos swori, an yvela an 
arcerTi.  
SekiTxva SeiZleba dausrulebeli winadadebis saxiT iyos mocemuli, romelsac unda 
mosdevdes alternatiuli pasuxebis CamonaTvali. magaliTad: 
1. CamonaTvalidan SoltebiT ar moZraobs:  
a) evglena;  
b) spermatozoidi;  
g) zoospora;  
d) qlamidomonada;  
e) qalamana.  
CamoTvlili xuTi alternatiuli pasuxidan unda SeirCes mxolod is, romelic ar 
moZraobs SoltebiT. am pirobas mxolod qalamana akmayofilebs. Ee. i. unda Semoixazos `e~ 
varianti.  
zogierT kiTxvaze alternatiuli pasuxi gacemulia imgvarad, rom yvela maTgani 
marTebuli an yvela mcdaria. magaliTad:  
2. evoluciis ZiriTad elementarul faqtors warmoadgens:  
a) mutaciuri procesi;  
b) genTa dreifi da genTa nakadi;  
g) izolacia;  
d) bunebrivi gadarCeva;  
e) yvela pasuxi sworia.  
am kiTxvaze pasuxis gasacemad, saWiroa evoluciuri Teoriis sakiTxebis codna. kerZod, 
is ZiriTadi elementaruli faqtorebi, romlebic genofondis dinamiur cvlilebas iwveven. 
aseT faqtorebs warmoadgens: mutaciuri procesi, genTa dreifi, genTa nakadi, izolacia da 
bunebrivi gadarCeva. warmodgenili yvela alternatiuli pasuxi sworia. e. i. unda Semoixazos 
`e~ varianti.  
3. saWmlis momnelebeli vakuolis CamoyalibebaSi monawileobs:  
a) ribosoma;  
b) mitoqondria;  
g) goljis kompleqsi;  
d) endoplazmuri bade;  
e) yvela pasuxi mcdaria.  
warmodgenili alternatiuli pasuxebidan marTebuli varianti rom amoirCios 
studentma, unda icodes citoplazmis organoidebis agebuleba da misi funqciebi. 
hidrolizur fermentebs Seicaven lizosomebi, romlisTvisac damaxasiaTebelia hetero- da 
autofagiis movlenebi. heterofagiis dros ujredis mier endocitozis gziT STanTqmuli 
ucxo nivTierebebis gadamuSaveba fagolizosomebSi anu e. w. saWmlis momnelebel vakuolSi 
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xdeba. amrigad, warmodgenili yvela alternatiuli pasuxi mcdaria da unda Semoixazos `e~ 
varianti. 
SeiZleba alternatiuli pasuxebi ramdenime kiTxvis pasuxisaTvis iyos gamoyenebuli. 
SekiTxvebi SeiZleba mocemuli iyos dasrulebuli kiTxviTi winadadebiT (magaliTad, kiTxva 5) 
an dausrulebeli winadadebiT (magaliTad, kiTxva 4 an 6). magaliTad: 
ekosistemaSi warmodgenilia Semdegi trofuli doneebi: 
a) destruqtorebi (magaliTad, baqteriebi);  
b) producentebi (magaliTad, balaxovani mcenareebi);  
g) pirveli rigis konsumentebi (magaliTad, Tagvebi); 
      d) meore rigis konsumentebi (magaliTad, gvelebi); 
      e) mesame rigis konsumentebi (magaliTad, gvelis mWameli arwivi).  
4. CamonaTvalidan romeli organizmebi warmoqmnian kvebiT jaWvSi udides bomasas? 
5. organizmebi, romlebic azotisSemcvel organul naerTebs nitratebad gardaqmnian: 
6. biosferoSi romel organizmze imoqmedebda naxSirbadis (IV) oqsidis mniSvnelovani 
Semcireba? 
SekiTxvaTa es jgufi exeba ekologias, kerZod, ekosistemaSi troful anu kvebiT 
doneebs. meoTxe kiTxvaze marTebuli pasuxis gasacemad saWiroa imis codna, rom kvebiTi jaWvi 
iwyeba producentebiT. pirvel safexurze mdgomi organizmebi – producentebi mzis sxivuri 
energiis gamoyenebiT axdenen fotosinTezs. erTi kvebiTi donidan meoreSi energiis 
umniSvnelo raodenoba gadadis. amrigad, energiis did raodenobas da biomasas qmnian 
producentebi, konkretul SemTxvevaSi balaxovani mcenareebi. amrigad, marTebuli pasuxia `b~.  
mexuTe kiTxvaze pasuxis gasacemad saWiroa vocodeT, rom biosferoSi mimdinareobs 
qimiuri elementebis wrebrunva. organul narCenebs Slian destruqtorebi (reducentebi). isini 
organul narCenebs araorganul naerTebamde daiyvanen. am gziT miRebuli araorganuli 
nivTierebebi, kerZod, nitratebi xelmisawvdomia producentebisaTvis. maTi gamoyenebiT 
producentebi axdenen araorganulidan organuli naerTebis sinTezs. amrigad, marTebuli 
pasuxia `a~. 
meeqvse kiTxvaze pasuxisaTvis saWiroa imis gaxseneba, rom mwvane mcenareebi 
fotosinTezis procesSi uSualod iyeneben atmosferoSi arsebul naxSirbadis (IV) oqsids. am 
naerTis gamoyenebiT fotosinTezis sibnelis fazaSi xdeba organuli naerTebis sinTezi. 
naxSirbadis (IV) oqsidis mniSvnelovani Semcireba atmosferoSi gavlenas moaxdens kvebiTi 
jaWvis pirvel safexurze mdgomi producenti organizmebis biomasis Seqmnaze. kerZod, 
pirvelad produqtiulobaze e. i. marTebuli pasuxia `b~.  
kiTxvaze pasuxis gasacemad SeiZleba gamoyenebuli iqnas suraTi an grafiki. 
warmodgenil suraTze mocemulia qvesamefo Protosoa, tipi Ciliophora, klasi Ciliata-s 
warmomadgeneli qalamana (Paramoecium caudatum). am organizmis ganmsazRvreli nawilebi 
danomrilia. TiToeul kiTxvaze alternatiuli pasuxi mocemulia cifrebiT. saWiroa 
davukvirdeT suraTs da mocemuli xuTi alternatiuli variantidan marTebuli pasuxi 
SevarCioT. 
7. romel nawilSi mimdinareobs translacia?  
a) 1; b) 5; g) 6; d) 3; e) 2. 
8. romeli struqturaSi xorcieldeba cilebis daxarisxeba?  
a) 3; b) 4; g) 5; d) 8; e) 6. 
9. sad xdeba ribosomis suberTeulebis warmoqmna?  
a) 8; b) 2; g) 16; d) 7; e) 5.  
10. ujredis romeli struqtura Sedgeba lizisis gamomwvevi fermentebisgan?  
a) 7; b) 2; g) 9; d) 6; e) 4. 
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meSvide kiTxvaze mocemuli alternatiuli pasuxebidan marTebulia `b~, radgan 
translacia mimdinareobs granularul endoplazmur badeze. merve kiTxvaze marTebulia 
pasuxi `b~, radgan cilebis daxarisxeba xdeba goljis aparatSi. mecxre kiTxvaze marTebulia 
pasuxi `g~, radgan ribosomis suberTeulebis warmoqmna xdeba birTvakSi. meaTe kiTxvaze 
marTebulia pasuxi `d~, radgan lizisis gamomwvevi fermentebisgan Sedgeba lizosomebi.  
kiTxvebis Sedgenisas SeiZleba gamoviyenoT eqsperimentuli situacia. Tavdapirvelad 
saWiroa gadmocemuli iqnas situaciis aRwera. Semdeg ki saWiroa alternatiuli pasuxebis 
miTiTeba. sanimuSod movitanT erT magaliTs (ix. kiTxva 11).  
Catarebul eqsperimentSi ucnobi genotipis ruxi da TeTri Tagvebis Sejvarebisas 





mdedri      mamri ruxi    TeTri 
I ruxi     X  TeTri 82        78 
II   ruxi      X  ruxi 118        78 
III TeTri    X  TeTri  0         50 
IV ruxi     X  TeTri 74         0 
  
11. mdedri ruxi Seferilobis mSoblebidan romelia heterozigoturi?  
a) mxolod I variantSi gamoyenebuli mdedri;  
b) mxolod II variantSi gamoyenebuli mdedri;  
g) I da II variantebSi gamoyenebuli mdedri;  
d) mxolod IV variantSi gamoyenebuli mdedri;  
e) mxolod II da IV variantebSi gamoyenebuli mdedri.  
warmodgenili Sedegis analizis safuZvelze, saWiroa dadgindes mdedri ruxi 
Seferilobis mSoblebidan romelia heterozigoturi. miRebuli Sedegi miuTiTebs, rom ruxi 
Seferiloba dominanturia, TeTri ki recesiuli. IV variantis STamomavloba mxolod ruxi 
individebisagan Sedgeba, rac miuTiTebs, rom ruxi Seferilobis mdedri Tagvi homozigoturia. 
I variantSi miRebul STamomavlobaSi daTiSvaa TanafardobiT 1:1, rac miuTiTebs, rom mdedri 
ruxi Tagvi heterozigoturia; aseve II variantis STamomavlobaSi daTiSvaa TanafardobiT 3:1. 
amdagvari Sedegi miiReba mxolod maSin, rodesac orive mSobeli heterozigoturia. amrigad, 
marTebulia pasuxi `g~.  
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rig SemTxvevaSi saWiroa dasmuli kiTxvis meSveobiT gairkves, SeuZlia Tu ara 
students, Teoriuli masalis safuZvelze, marTebuli daskvnis gamotana. magaliTisaTvis 
movitanT Semdeg SekiTxvas.  
12. romeli procesis dros sinTezdeba atf?  
I fotosinTezi; II aerobuli sunTqva; III duRili 
a) mxolod I;  
b) mxolod II;  
g) mxolod III;  
d) mxolod II da III;  
e) I, II da III.  
am kiTxvas rom pasuxi gavceT, saWiroa ganvixiloT ujredSi atf sinTezirdeba Tu ara 
erTze meti metaboluri procesis Sedegad. dasaxelebuli TiToeuli procesi unda 
gaanalizdes damoukideblad. fotosinTezis sinaTlis stadiaze xorcieldeba mzis sxivuri 
energiis STanTqma, romlis nawilic xmardeba atf-s sinTezs. aerobuli sunTqvis dros 
mimdinareobs glukozis daSla CO2 da H2O-mde. es procesi mimdinareobs Jangbadis Tanaobisas 
da is yvelaze efeqturi metaboluri procesia, romlis drosac didi raodenobiT 
sinTezirdeba atf. duRilis dros mimdinareobs Jangbadis monawileobis gareSe glukozis 
daSla. ZmarmJava, rZemJava, spirtuli da erbomJava duRilis dros gacilebiT meti substratis 
gamoyeneba xdeba. gamoyofili energiis nawili xmardeba atf-s sinTezs. radgan samive procesis 
dros xdeba atf-s sinTezi, marTebulia pasuxi `e~.  
testuri gamocdisas arsebiTia Sesrulebuli samuSaos Sefaseba. Tu rogori 
kriteriumiT unda Sefasdes Sesrulebuli naSromi damokidebulia testSi Semavali kiTxvebis 
sirTulis xarisxze. calkeuli testisaTvis Sefasebis kriteriumi individualurad unda iqnes 
gansazRvruli. saSualo sirTulis da rTuli testisaTvis SeiZleba gamoviyenoT Semdegi 
kriteriumi: Tu 100-90 kiTxvazea dadebiTi pasuxi gacemuli Sefaseba aris umaRlesi: 94-85 
kiTxvaze – brwyinvale, 79-70 kiTxvaze – kargi, 69-60 kiTxvaze – saSualo, 59-50 kiTxvaze – 
saSualoze dabali; 50 kiTxvaze qvemoT – cudi.  
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Using the test an exam can be held in short intervals. To the specialists opinion, it is considered that in particular 
cases, while making the test the methodical side is not so important, that is why this kind of exam loses his meaning. It is 
possible to give an exact with-the test which contains the certain methodical principles.  
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nato CxartiSvili, manuCar kikaliSvili  
 
manganumis mniSvneloba cocxali organizmisTvis 
 
manganumi Seucvleli mikroelementia, Sedis 10 sicocxlis liTonis rigSi. manganumi 
cocxal sistemaSi asrulebs mniSvnelovan rols. mas Seicavs garkveuli raodenobiT TiTqmis 
yvela cxoveluri da mcenareuli organizmi. manganumi dadebiT gavlenas axdens organizmis 
zrda-ganviTarebaze da gamravlebaze. manganumis marilebi xels uwyobs fosforisa da 
kalciumis SeTvisebas. manganumis Semcvelobis Semcireba iwvevs Zvlebis qsovilis 
degeneracias. am daavadebis gankurneba SeiZleba sakvebSi manganumis marilebis da D vitaminis 
damatebiT. manganumis qloridi koncentraciis mixedviT gansxvavebul gavlenas axdens 
centralur nervul sistemaze. mcire koncentracia xangrZlivad aRagznebs, xolo Semdgomi 
gazrdili doza moqmedebs imunogenezze. manganumSemcveli fermentebis gareSe SeuZlebelia 
bevri specifikuri metaboluri procesi. manganumis ukmarisoba mcenareebSi iwvevs qlorozs. 
didia manganumis mniSvneloba RviZlSi mimdinare Jangvis procesebSi, xolo frinvelebSi 
zurgis tvinis siTxeSi manganumi aris kompleqsis saxiT. manganumi monawileobs 
eriTrocitebisa da hemoglobinis warmoqmnis procesSi. organizmSi manganumis donis siWarbe 
mravali saxis darRvevas iwvevs. 
 
manganumi aRmoaCina Svedma qimikosma Selem mineral piroluzitSi. maszed marilmJavas 
moqmedebiT miiRo mkrTali vardisferi qloridi MnCl2. liTonuri manganumi pirvelad miiRo 
Svedma qimikosma hanma piroluzitidan, romelic mas Selem gaugzavna. piroluzitidan man 
gaakeTa patara burTulebi, daumata zeTi da Zlier gaaxura tigelSi xis naxSirTan erTad, 
miiRo liTonis burTulebi. es iyo manganumi. 
manganumis samSoblo saqarTveloa (WiaTura), saidanac maragdeboda mTeli msoflio. 
saqarTveloSi xdeboda misi gasufTaveba da sufTa, kriala, lamazi miemgzavreboda sxvadasxva 
qveynebSi. WiaTuris madani SedgenilobiT unikaluria. uamravi an/da amgvari simdidre arsad 
sxva qveyanaSi ar moipoveba. arsad ar aris Savi qva ase advilad dasamuSavebeli, rogorc 
saqarTveloSi. WiaTuris Savi qvis aRmomCeni da weraqvis pirvel damkvrelic didi akaki 
wereTeli iyo. igi Tvlida, rom Savi qva gaamdidrebda mTel qarTvel xalxs da saqveynod 
gauTqvamda saxels mis samSoblos. manganumi movercxlisfro liTonia, romelic Tavisi 
fizikuri da qimiuri TvisebebiT Zalian waagavs rkinas. bunebaSi igi ufro xSirad Jangbadis, 
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gogirdis da qloris naerTebis saxiT gvxvdeba. aseTi naerTebi warmoadgenen myar, 
araaqrolad nivTierebebs, Tumca maTi mtveri SesaZloa gaifantos haerSi an gaixsnas, 
amitomac manganumis dabali koncentraciebi gvxvdeba tbebSi, mdinareebSi, zRvebsa da 
okeaneebSi. magaliTad haerSi manganumis normaluri donea 0,01 mkg/m3. 
manganumis naerTebi gamoiyeneba katalizatorad, minis gasawmendad, mominanqrebisa da 
moWiqurebisaTvis. agreTve iyeneben sasuqad, fotografiaSi, piroteqnikaSi. 
manganums mcire raodenobiT Seicavs tyis yavisferi da Savmiwa niadagebi. yvelaze didi 
raodenobiT _ mdelos bicobi da mTamdelos torfiani niadagebi. manganumi miekuTvneba im 
elementebs, romelTac arseboba SeuZliaT daJangvis rva sxvadasxva mdgomareobaSi, magram 
biologiur sistemebSi ZiriTadad or mdgomareobaSi gvxvdeba, kerZod Mn3+ da Mn2+. 
normaluri funqcionirebisaTvis saWiro manganums organizmi sakvebTan erTad Rebulobs. 
manganums TiTqmis yvela sakvebi produqti Seicavs. mcenareuli sakvebidan igi gansakuTrebiT 
didi raodenobiTaa Cais foTolSi, kakalSi, marcvleulSi, parkosanTa TeslebSi, ZirxvenebSi. 
xolo xorci, Tevzi, rZis produqtebi da kvercxi manganums mcire raodenobiT Seicavs. mas 
TiTqmis yvela mcenareuli da cxoveluri organizmi Seicavs. igi aqtiur rols asrulebs 
nivTierebaTa cvlaSi. manganums yvelaze didi raodenobiT Seicavs filtvebi da kunTebi, 
RviZli, Tavis tvini, Tirkmelebi, elenTa, Zvlebi. manganums Seicavs ujredis mitoqondriebi, 
qloroplastebi, qsovilebi. yovelive es miuTiTebs misi monawileobis aucileblobaze 
organizmSi mimdinare sasicocxlo procesebSi. biologiur procesebSi manganumis roli 
Zalze didia. manganums garkveuli raodenobiT Seicavs vazis totebi _ 100 gram mSral masaze 
gadaangariSebiT _ 191 mg, fesvebi _ 130 mg, nayofi ki _ 70 mg manganums Seicavs. adamianisa da 
cxovelis sisxlSi 0,01 mg/l manganumia, cxvris sisxlSi ki _ 0,06 mg/l. adamianis organizmi 
manganums Rebulobs ZiriTadad mcenareuli kvebis produqtebis meSveobiT. manganumis dRe-
Ramuri moTxovnileba 5-7 mg-s Seadgens. manganumi uSualod aris dakavSirebuli fermentebTan, 
hormonebTan da vitaminebTan. swored amitomaa, rom igi mniSvnelovan gavlenas axdens 
organizmis sxvadasxva funqciaze, kerZod monawileobs cxovelTa organizmSi askorbinis 
mJavas sinTezSi. manganumi monawileobs nivTierebaTa cvlaSi. mcenareebSi igi aCqarebs 
qsovilis warmoqmnas, aZlierebs fotosinTezis aqtiurobas, zrdis xorblisa da bambis 
mosavals. manganumi Sedis damJangveli fermentebis SedgenilobaSi, aumjobesebs mcenareTa 
dacvis funqcias. i. miCurinma nuSze gamoscada manganumis Semcveli xsnaris moqmedeba. nuSi 
swrafad gaizarda. meore wels 180 sm miaRwia da mosavalic misca. manganumis sasikeTo 
moqmedeba niadagSic gagrZelda. manganumi aCqarebs limonis xis ganviTarebas. niadagSi 
manganumis marilebis SetaniT igi eqvsi TviT adre iwyebs yvavilobas da 2-jer met yvavils 
gamoiRebs, xendros mosavali 1 ha-ze 30 c-mde izrdeba, Tanac nayofi ufro msxvili da 
tkbilia. masSi C vitaminis Semcveloba 15%-iT matulobs. xorblis marcvalSi saxameblis 
Semcveloba 20%-iT izrdeba. puri fafuki da gemrieli cxveba. simindis mosavali 40-50%-mde 
izrdeba. saSemodgomo xorblis mosavali 1 ha-ze 4-4 c-iT, aseve Tambaqos mosavalic. 
saqarTveloSi warmatebiT iyeneben manganum-azotis sasuqis axal saxeobas (25-30% N2 da 2-4% 
Mn). sasuqi mzaddeba metalurgiul qarxnebSi madnis gadamuSavebis Sedegad miRebuli 
narCenebisagan. es sasuqi Cais foTlebis mosavlianobas zrdis 15%-iT. manganumis sasuqi zrdis 
mwvane masis mosavlianobas da Saqrianobas. manganumi specifikur gavlenas axdens cxovelTa 
gamravlebaze. paTologiuri simsuqne, romelc gamowveulia racionSi manganumis deficitiT, 
SeiZleba ganikurnos am mikroelementis organizmSi damatebiTi SetaniT. manganumis marilebi 
xels uwyobs fosforisa da kalciumis SeTvisebas. eqsperimentulad dadgenilia, rom 
organizmSi manganumis Semcvelobis Semcireba iwvevs Zvlis qsovilebis degeneracias. am 
daavadebis gankurneba SeiZleba sakvebSi manganumis marilebis da ara D vitaminis damatebiT, 
rogorc adre Tvlidnen. manganumi aZlierebs glikogenis sinTezs. cxovelTa organizmebSi 
manganumi rkinasTan, kobaltTan da spilenZTan erTad monawileobs sisxlis warmoqmnaSi, 
aZlierebs C da B vitaminebis moqmedebis efeqturobas da dadebiT gavlenas axdens 
naxSirwylebis cvlaze. frinvelTa organizmebSi manganumis deficiti iwvevs Zvlis daSlas, 
manganumi monawileobs cilebis sinTezSi (peptiduri bmebis warmoqmnaSi), aminomJavaTa cvlaSi 
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(serinis, glicinis), moqmedebs sqesobriv simwifeze, nayofierebaze, xels uwyobs 
sisxlwarmoqmnis procesebs, aaqtiurebs fermentebs dehidrogenazas, kinazas, arginazas 
(fermenti, romelic RviZlSi arginins Slis Sardovnad da ornitinad), monawileobs ornitinis 
ciklSi, auvneblebs amiaks, fosfatazas. igi warmoqmnis kompleqss limonmJavasTan, 
monawileobs mcenareTa zrda-ganviTarebis da nayofebis formirebis procesSi. manganumis 
qloridi koncentraciis mixedviT gansxvavebul gavlenas axdens centralur nervul 
sistemaze. mcire koncentracia xangrZlivad aRagznebs, xolo Semdgom srulad Trgunavs mas. 
manganumis qlorids spilenZis marilebTan erTad meti mastimulirebeli gavlena aqvs 
eriTpropoezze, vidre calke aRebul manganumisa da spilenZis marilebs. manganumi zrdis 
fagocitozs da amiT dadebiTad moqmedebs imunogenezze, manganumi monawileobs iodis 
Sevsebasa da farisebri jirkvlis hormonebis sinTezSi. amrigad, manganumis ukmarisobasTan 
aris dakavSirebuli fariseburi jirkvlis gadideba. 
magniumi manganumis biologiuri analogia. zogierT manganumSemcvel fermentSi 
(arginaza, fosfotransferazebi) misi Secvla sxva liToniT SeuZlebelia. manganumSemcveli 
fermentebis gareSe SeuZlebelia bevri specifikuri metaboluri procesebis ganxorcieleba. 
fermenti arginaza axdens argininis hidrolizs Sardovanas warmoqmniT. es aris adamianis 
organizmSi aminoqmedebis metabolizmis saboloo produqti. Mn2+ ionebi arginazas 
kofaqtoria da aucilebelia mis gasaneitraleblad. Mn2+ warmoadgens zogierTi fosfat-
gadamtani fermentebis kofaqtors, aseve im fermentebis kofaqtors, romlebic uzrunvelyofen 
mcenareTa qloroplastebSi fotosinTezis procesSi Jangbadis gamoyofas. manganumi aaqtivebs 
dezoqsiribonukleazas, zogierT peptidazas, heqsokinazas, fosfoglukometazas. mcenareebSi 
manganumis ukmarisoba iwvevs qlorozs (mcenaris daavadeba, romlis drosac foTlebi da 
ylortebi kargavs mwvane Seferilobas), xolo niadagSi Warbi raodenoba uaryofiTad 
moqmedebs mcenareTa zrda-ganviTarebaze. manganums gansakuTrebuli mniSvneloba aqvs RviZlis 
qsovilSi mimdinare Jangvis procesebSi. manganumiT Raribia simindi da qeri, amitom 
frinvelebs, romlebic ikvebebian am sakvebiT, uviTardebaT Zvlebis deformacia, mcirdeba 
kvercxismdebloba, adgili aqvs cocxal wonaSi daklebas, viTardeba daavadeba perozisi. 
manganums didi raodenobiT moiTxoven frinvelebi _ 1 kg masaze 40 mg-s, Zroxa _ 20 mg, baWiebi 
6-7 mg. manganumis nakleboba iwvevs unayofobas da laqtaciis periodis Semcirebas. manganumi 
monawileobs Tvalis baduris funqcionirebaSi. is xels uwyobs nitratuli azotis aRdgenas 
da amiakis daJangvas, ris Sedegadac mcenareebSi Zlierdeba nivTierebaTa cvla da organul 
nivTierebaTa sinTezi. manganumi monawileobs nukleinis mJavebis struqturis formirebaSi, 
nukleoproteidebis sinTezSi. manganumis Semcveli TiviT saqonlis kvebisas izrdeba 
wveladoba da xangrZlivdeba laqtaciis periodi. manganumi xels uwyobs nitratebidan azotis 
aRdgenas. mcenareebSi manganumis naklebobisas izrdeba rkinis Semcveloba, rac iwvevs 
mcenaris mowamvlas. manganumis Semcvelobis forma adamianis da cxovelis qsovilebSi Zalze 
mravalferovania. mniSvnelovania is garemoeba, rom adamianis zurgis tvinis siTxeSi, romelic 
gamoirCeva mcire SemcvelobiT, manganumi aris xelaturi kompleqsis saxiT. manganumis 
ganawileba da gamoyofa mravalma mkvlevarma Seiswavla. virTagvebze Catarebuli 
eqsperimentiT dadgenilia, rom piris Rrus saSualebiT Seyvanisas, manganumis mxolod 3-4%-s 
Seiwovs organizmi. Sewovili manganumi swrafad vlindeba naRvelSi da gamoiyofa ganavalTan 
erTad. qsovilebSi manganumis fardobiTi Semcvelobis mudmivoba aixsneba misi gamoyofis 
regulirebiT da ara Sewovis kontroliT. naRvelSi manganumis Semcveloba gavlenas axdens 
bilirubinis Semcvelobaze. Zvlis qsovilis daSla xdeba manganumis deficitis dros. 
ukanaskneli gamokvlevebiT dadgenilia, rom manganumi aucilebelia gamravlebis normaluri 
funqciis SenarCunebisaTvis. manganumi spermatogenezSi iRebs specifikur monawileobas, magram 
dReisaTvis arsebuli monacemebi ver xsnian moqmedebis meqanizms. 
manganumi monawileobs eriTrocitebisa da hemoglobinis warmoqmnaSi, rac calsaxad 
mtkicdeba eqsperimentiT. klinikuri dakvirvebiT mikvleulia, rom misi optimaluri doza 
gavlenas axdens organizmis mier spilenZis SeTvisebaze. spilenZisa da manganumis erTdrouli 
miRebis dros swrafad izrdeba sisxlis wiTeli burTebis maCvenebeli. arsebobs 
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literaturuli monacemebi, TiTqos manganumi maRali koncentraciis dros spilenZTan erTad 
warmoqmnis kompleqsebs da organizmisaTvis miuRwevelia. manganumi sisxlis warmoqmnaze 
dadebiT gavlenas axdens sxva mikroelementebTan _ spilenZTan, kobaltTan da rkinasTan _ 
erTad. manganumis monawileoba insulinis sinTezSi raodenobrivad ar aris dadgenili, magram 
sruliad SesaZlebelia, rom igi qlesterinisa da cximovani mJavebis sinTezs astimulirebdes. 
lipidur mimocvlaSi manganumis monawileoba dadgenilia, magram misi moqmedebis meqanizmi 
auxsnelia. bocvrebis da virTagvebis arginazuli aqtivoba mcirdeba manganumis deficitis 
dros. sxvadasxva cxovelebs sxvadasxva moTxovnileba aqvT manganumze. frinvelebs ufro meti 
moTxovnileba aqvT, vidre ZuZumwovrebs. manganumis maRali koncentracia xels uSlis 
fosforis SeTvisebas. manganumi aaqtiurebs glukozis fosforilirebas, piroyurZnis mJavas 
warmoqmnis process, aaqtiurebs Zvlisa da marilebis dagrovebas, rac simtkices da simagres 
aniWebs Zvals. manganumis gavleniT Zlierdeba zrdis procesi, sisxlis warmoqmna, 
gamaaqtiveblad moqmedebs hipofizsa da sasqeso jirkvlebis funqciaze.  
manganumis deficitisas ferxdeba zrda, aRiniSneba darRvevebi Zvlebisa da kbilebis 
formirebaSi. aseve manganumi monawileobs  meoradi sasqeso niSnebis CamoyalibebaSi, 
gansakuTrebiT aucilebelia igi axalgazrda organizmisaTvis. manganumi Sedis zogierTi 
fermentis (superoqsidismutaza, arginaza da sxv.) SemadgenlobaSi. manganumi warmoadgens bevri 
sxva fermentuli sistemis kofaqtors da aqtivators. naCvenebia agreTve, rom manganumi 
aucilebelia SemaerTebeli qsovilisa da Zvlebis formirebisaTvis, endokrinuli da 
reproduqciuli sistemis normaluri moqmedebisaTvis. manganumi mniSvnelovania Tavis tvinis 
ganviTarebisaTvis da metabolizmisaTvis, aseve oqsidanturi dazianebebisagan dacvisaTvis. igi 
rogorc antioqsidanti, did rols asrulebs suproqsidismutazas funqciis ganxorcielebaSi, 
rac ZiriTadad gamoixateba superoqsiduli Tavisufali radikalebis damangreveli moqmedebis 
SeCerebaSi. 
organizmSi manganumis normaluri donis arseboba metad mniSvnelovania. sazianoa misi 
rogorc nakleboba, aseve siWarbe. adamianebis organizmSi manganumis donis seriozuli 
daqveiTeba ar aris aRricxuli, manganumis deficiti iwvevs organizmis yvela ujredis 
integraciis darRvevas.  
cxovelebze Catarebulma kvlevebma aCvena, rom manganumis deficiti iwvevs deficitur 
ovulacias, testikularul degeneracias da mozardTa sikvdilianobasac ki. manganumis Zlieri 
deficitis Sedegad mamr cxovelebSi viTardeba steriloba. fiqroben, rom manganumis 
naklebobisas ferxdeba sasqeso hormonis da SesaZloa sxva steroidebis sinTezi yvela 
Tanmxlebi SedegiT. reproduqciis procesSi SeiniSneba saTesle jirkvlebis Seqcevadi 
degeneracia, ferxdeba menstrualuri cikli, axalSobilebSi viTardeba ataqsia, make RorebSi 
nayofi ganicdis nivTierebaTa cvlis darRvevas. cilovani kompleqsis saxiT manganumi 
sisxliT orjer ufro aqtiurad STainTqmeba da orjer ufro xangrZlivi droiT inaxeba 
RviZlSi. 
sxvadasxva avtorebis monacemebi organizmisaTvis manganumis ionebis dRiuri normis 
Sesaxeb friad gansxvavebulia. FDA-s monacemebis mixedviT qalebisaTvis igi Seadgens 2,2 mg-s, 
mamakacebisaTvis 2,7 mg-s. sxvadasxva avtorebi miuTiTeben, rom manganumis dRiuri 
moTxovnileba 0,7-10,9 mg-ia. adamianis organizmSi manganumis ukmarisoba ar aris SemCneuli. 
manganumiT qronikuli mowamvlis xSiri SemTxvevebia im raionebSi, sadac manganumis Semcvel 
madnebs amuSaveben. mozrdili adamianis organizmi Seicavs 12-12 mg-mde manganums. misi 
koncentracia mitoqondriebSi ufro maRalia, vidre citoplazmaSi da ujredis sxva 
organoebSi. Cveulebriv mozrdili adamianis ZvalSi, RviZlSi, TirkmelSi, kuWqveSa jirkvalsa 
da hipofizSi manganumis koncentracia ufro maRalia (1-3 mg/kg), vidre sxva organoebSi. 
sisxlSi misi Semcveloba Zalze cvalebadia. mwvave qronikuli ukmarisobis dros, manganumis 
Semcveloba sisxlSi TiTqmis yovelTvis gazrdilia. amas didi mniSvneloba aqvs 
diagnostikisaTvis. organizmSi manganumis Semcveloba izrdeba agreTve Tormetgoja nawlavis 
wylulovani da qronikuli qolecistitis daavadebebis dros. dadgenilia, rom organizmis 
normaluri zrda-ganviTarebisaTvis aucilebelia sakveb racionSi manganumis Semcveloba. 
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bunebriv pirobebSi manganumi adamianis da sxva ZuZumwovrebis organizmSi xvdeba saWmlis 
momnelebeli da sasunTqi gzebis meSveobiT, agreTve umniSvnelo raodenobiT kanis meSveobiT. 
manganumis SeTviseba axalgazrda organizmebSi bevrad ufro intensiuria, vidre 
zrdasrulebSi. adamianis da cxovelTa organizmebSi manganumi upiratesad grovdeba RviZlSi, 
pankreasSi, ZvlebSi, TmaSi, Tavis tvinSi. adamianis Tavis tvinSi manganumis normalur done 
ganisazRvreba 1-2 mg/kg mSral wonaze gadaTvliT. amasTanave, manganums axasiaTebs kargad 
gamoxatuli kumulaciuri efeqti. aRwerilia SemTxvevebi, rodesac adamianebs manganumTan 
xangrZlivi kontaqtis Sewyvetidan Tveebisa da wlebis ganmavlobaSi, SardSi aReniSneboda 
normasTan SedarebiT manganumis gazrdili koncentracia. 
mravali daavadebis dros (magaliTad, infeqciuri hepatiti, filtvis tuberkulozi da 
sxv.) sisxlSi manganumis Semcveloba izrdeba, xolo wylulovani da zogi sxva daavadebis 
dros SeiniSneba manganumis donis Semcireba sisxlSi. cnobilia agreTve, rom manganumi zrdis 
sisxlis Sratis antitoqsikur moqmedebas. amrigad, naTlad Cans, rom manganumi erT-erTi 
Seucvleli mikroelementia. eqsperimentulad damtkicebulia, rom manganumis moqmedeba 
Zlierdeba mikroelementebis spilenZis, TuTiis da kobaltis Tanaobisas. cxovelTa racionSi 
mikroelementebis TuTia-manganumi-spilenZis narevis Setana iZleva masis 25%-iT gazrdis 
saSualebas. 
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Manganese is an essential trace element. It is included in the group of 10 so called "metals of life". Manganese plays 
a significant role in living organisms. Almost all plants and animal organisms contain a certain amount of manganese. It has 
a positive effect on the growth, development and reproduction of organisms. Manganese salts promote the absorption of 
calcium and phosphorus. Reduction of manganese causes degenerative changes in the bone tissue. This disease can be cured 
by adding vitamin D and manganese salts in food. Depending on the concentration of manganese chloride, it has a different 
effect on the central nervous system _ in small doses, causes prolonged^ excitement, while increased concentration 
completely inhibits its activity. Manganese promotes phagocytosis and thus exerts a positive effect on immunogenesis. A 
great number of the specific metabolic processes cannot be performed without the participation of manganese-containing 
enzymes. Manganese deficiency in plants causes chlorosis. The presence of manganese is very important for the oxidation 
processes occurring in the liver. In cerebrospinal fluid of birds it is presented in the form of a manganese complex. 
Manganese participates in the process of the formation of erythrocytes and hemoglobin. In organisms the increase in the 
manganese content contributes to the development of various disorders. 
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nana julayiZe, nino margvelaSvili 
 
adamianis  organizmis sakuTari velebi 
     
 nebismier sxeulSi mimdinare procesebi mis irgvliv aRZravs sxvadasxva fizikur velebs. 
am TvalsazrisiT arc adamiania gamonaklisi. organizmis funqcionirebis procesSi 
generirebul fizikur velebs uwodeben adamianis sakuTar fizikur velebs. 
 fizikis TvalsazrisiT, sainteresoa sakiTxi _ organizmis sazRvrebs gareT informaciis 
gadacemis gzebis Sesaxeb. SedarebiT xSirad axseneben hipoTezas mecnierebisaTvis ucnobi 
biovelebis arsebobis Sesaxeb. am gaurkveveli terminis daxmarebiT SeiZleba amoixsnas 
nebismieri problema. sakiTxis Seswavlis mecnieruli gza ki gulisxmobs jer yvela arsebuli 
racionaluri hipoTezis analizs, xolo Semdeg Tu isini ar dadasturda, aucilebelia raRac 
axlis gamogoneba. am TvalsazrisiT, biovelebis bunebrivi alternativaa bioobieqtebis 
fizikuri velebi.  
  
  adamianis sxeulis fizikuri velebis saxeebi. adamianis irgvliv arseboben 
eleqtromagnituri da akustikuri velebi (gravitaciul velebs da elementarul nawilakebs 
amjerad ar ganvixilavT). 
 SeiZleba gamovyoT eleqtromagnituri gamosxivebis 4 diapazoni: eleqtruli velebi, 
magnituri velebi, decimetruli diapazonis zemaRalsixSiruli eleqtromagnituri talRebi, 
infrawiTeli diapazonis eleqtromagnituri talRebi da akustikuri gamosxivebis 3 diapazoni: 
dabalsixSiruli rxevebi, koxlearuli akustikuri emisia, ultrabgeriTi gamosxiveba, 
romelTa farglebSi amJamad mimdinareobs kvleva. 
  eleqtromagnituri velebi. sakuTari eleqtromagnituri gamosxivebis diapazoni mokle 
talRebis mxridan SemosazRvrulia optikuri gamosxivebiT (xiluli sinaTle), ufro 
mokletalRiani gamosxiveba _ rentgenisa da γ-kvantis CaTvliT ar aris daregistrirebuli. 
grZeli talRebis mxriv, diapazoni Semoifargleba daaxloebiT 60sm-iT. eleqtromagnituri 
velis oTxi diapazoni zrdis mixedviT moicavs: 
1) dabali sixSiris eleqtrul da magnitur vels (103 hercze dabali sixSireebi); 
2) zemaRali sixSiris radiotalRebs (109_1010 hc sixSireebi, sxeuls gareT talRis sigrZe 
3_60sm); 
3) infrawiTel gamosxivebas ( 1014 hc siSire, talRis sigrZe 3_10 mkm); 
4) optikur gamosxivebas (1015 hc sixSire, 0,5mkm rigis talRis sigrZe). 
pedagogTa kvalifikaciis amaRlebis quTaisis zonaluri instituti. respublikuri samecniero-meToduri konferencია 
„inovaciebi da tradiciebi Tanamedrove ganaTlebaSi~   
 




 diapazonebis aseTi arCevani ganpirobebulia ara Tanamedrove eleqtronikis teqnikuri 
SesaZleblobebiT, aramed biologiuri obieqtebis TaviseburebebiT.   
 eleqtromagnituri velebis wyaroebi sixSireTa sxvadasxva diapazonSi sxvadasxvaa. 
dabali sixSiris velebi ZiriTadad aRiZvreba fiziologiuri procesebis mimdinareobisas, 
rasac Tan sdevs organoTa eleqtruli aqtivoba: nawlavis (~1 wT), gulis (procesebis 
maxasiaTebeli dro 1 wT), tvinis (~0,1 wm), nervuli boWkoebis (~10 mwm). am procesebis 
Sesabamisi sixSireTa speqtri ara umetes ~1khc-is tolia.  
 zemaRali sixSirisa da infrawiTel diapazonSi fizikuri velebis wyaroa siTburi 
eleqtromagnituri gamosxiveba. 
 siTburi gamosxivebis gazomva adamianis sxeulis temperaturis gansazRvris saSualebas 
iZleva, radganac temperaturis zrdasTan erTad icvleba siTburi gamosxivebis speqtruli 
damokidebulebac. dadgenilia, rom sul raRac 20K-iT temperaturis gadideba iwvevs 
gamosxivebis intensivobis 1,5-jer zrdas. 
 akustikuri velebi. akustikuri gamosxivebis diapazoni grZeli talRebis mxridan 
Semofarglulia adamianis sxeulis zedapiris meqanikuri rxevebiT (0,01 hc), xolo mokle 
talRebis mxridan ki ultraberiTi gamosxivebiT, kerZod adamianis sxeulidan 
daregistrirebulia 10 mhc rigis sixSiris signalebi. akustikuri velis sami diapazoni 
moicavs: 1) dabali sixSiris rxevebs (103 hercze dabali sixSireebi); 2) koxlearul akustikur 
emisias (kae)_gamosxivebas adamianis yuridan (υ~103 hc); 3) ultrabgeriT gamosxivebas (υ~1_10 
mhc). 
 akustikuri velebis wyaroebs sixSireTa sxvadasxva diapazonSi gansxvavebuli buneba 
gaaCnia. dabalsixSiruli gamosxiveba aRiZvreba fiziologiuri procesebis Sedegad. kerZod, 
sunTqviTi moZraobebiT, guliscemiT, sisxlZarRvebSi sisxlis dinebiT da sxva iseTi 
procesebiT, romlebic Tan sdevs adamianis sxeulis zedapiris rxevebs 0,01_103 hercis 
diapazonSi. am gamosxivebis zedapiruli rxevebis saxiT daregistrireba SesaZlebelia 
rogorc kontaqturi, ise arakontaqturi meTodebiT, Tumca praqtikulad SeuZlebelia misi 
gazomva distanciurad _ mikrofonis saSualebiT, radgan sxeulis siRrmidan momavali 
akustikuri talRebi gamyofi sazRvridan _ `haeri _ adamianis sxeuli~ _ praqtikulad 
mTlianad aireklebian ukumimarTulebiT da ar gamodian sxeulis gareT, haerze. adamianis 
sxeulis qsovilebisa da wylis simkvrive erTnairi sidideebia, amitom bgeriTi talRebis 
arekvlis koeficienti daaxloebiT erTis tolia da sami rigiT maRalia haeris simkvriveze.  
 xmeleTis yvela xerxemlian cxovels gaaCnia specialuri organo _ yuri, romelSic 
xorcieldeba kargi akustikuri SeTanxmebuloba haersa da Txevad garemos Soris. Sua da Siga 
yuri uzrunvelyofs bgeriTi talRebis TiTqmis udanakargod gadacemas Siga yuris 
receptorul ujredebamde. Sesabamisad, SesaZlebelia ganxorcieldes ukuprocesi _ yuridan 
garemo areSi da es aRmoCenilia eqsperimentulad yuris arxSi moTavsebuli mikrofonis 
saSualebiT. 
 megaherculi diapazonis akustikuri gamosxivebis wyaroa siTburi akustikuri gamosxiveba, 
romelic Sesabamisi eleqtromagnituri gamosxivebis sruli analogia. igi aRiZvreba adamianis 
sxeulis atomebisa da molekulebis qaosuri siTburi moZraobis Sedegad. aRniSnuli 
akustikuri da eleqtromagnituri talRebis intensivoba ganisazRvreba sxeulis absoluturi 
temperaturiT. 
 ganvixiloT adamianis sxeulidan gamosxivebuli TiToeuli saxis fizikuri velebi. 
 dabali sixSiris eleqtruli da magnituri velebi. adamianis eleqtruli veli arsebobs 
rogorc sxeulis zedapirze aseve mis gareTac. adamianis sxeulis gare zedapirze eleqtruli 
velis warmoqmna  ZiriTadad ganpirobebulia tribomuxtebiT, anu muxtebiT, romlebic 
aRiZvreba sxeulis zedapiris tansacmelTan an romelime dieleqtrikul saganTan xaxunis 
Sedegad. amasTan, sxeulze iqmneba ramdenime voltis rigis eleqtruli potenciali. 
eleqtruli veli ganuwyvetliv icvleba droSi: pirvel rigSi xdeba tribomuxtebis 
neitralizacia _ isini mcirdebian ~100_1000wm-is ganmavlobaSi; meores mxriv, sxeulis 
pedagogTa kvalifikaciis amaRlebis quTaisis zonaluri instituti. respublikuri samecniero-meToduri konferencია 
„inovaciebi da tradiciebi Tanamedrove ganaTlebaSi~   
 




geometriis cvlileba sunTqviTi moZraobebis, gulis cemis da sxva procesebis Sedegad, iwvevs 
sxeulis gareT mudmivi eleqtruli velis modulacias. 
 adamianis sxeulis gare zedapirze eleqtruli velis kidev erTi wyaroa gulis 
eleqtruli veli. sxeulis zedapirTan ori eleqtrodis miaxloebisas, ukontaqtod da 
distanciurad SesaZlebelia iseTive kardiogramis daregistrireba, rogorsac Rebuloben 
tradiciuli, kontaqturi meTodiT. aRsaniSnavia, rom es signali bevrad naklebia 
tribomuxtebis velebTan SedarebiT.  
 medicinaSi adamianis sxeulTan dakavSirebuli eleqtruli velebis gazomvis ukontaqto 
meTodma Taviseburi gamoyeneba hpova gulmkerdis dabalsixSiruli moZraobis gasazomad. 
pacientis sxeuls gadascemen ~10 mhc sixSiris cvlad eleqtrul daZabulobas, xolo 
ramdenime antena-eleqtrods miuaxloveben gulmkerdTan 2_5 sm-is manZilze. antena da sxeuli 
warmoadgenen kondensatoris or firfitas. gulmkerdis gadaadgileba cvlis manZils 
firfitebs Soris, anu kondensatoris tevadobas da Sesabamisad, TiToeuli antenis mier 
gazomvad tevadur dens. am denebis gazomvis safuZvelze SesaZlebelia sunTqviTi ciklis 
dros gulmkerdis gadaadgilebis rukis ageba. normaSi igi unda iyos mkerdis Zvlis mimarT 
simetriulad ganlagebuli. simetriis darRveva da erTi mxridan moZraobis amplitudis 
Semcireba miuTiTebs neknis farul motexilobaze, ris gamoc blokirebulia kunTebis 
SekumSva gulmkerdis Sesabamis mxareze. 
 eleqtruli velis kontaqturi gazomvis meTodma didi gamoyeneba hpova medicinaSi, kerZod 
kardiografiaSi da eleqtroencefalografiaSi (eeg). 
 am gamokvlevebSi miRweuli progresi ganapiroba gamoTvliTi teqnikis, maT Soris 
personaluri kompiuterebis gamoyenebam.  
 rogorc cnobilia, eleqtrokardiogramis signalis amplituda tolia ara umetes 1 mv-sa, 
xolo ST segmentis amplituda kidev ufro naklebia. amave dros signali iniRbeba 
eleqtronuli xmauriT, rac dakavSirebulia araregularul kunTovan aqtivobasTan. amitom 
iyeneben dagrovebis, anu eleqtrokardiogramis mravali, Tanmimdevrulad momavali signalebis 
Sejamebis meTods. amisaTvis egm waanacvlebs yovel momdevno signals ise, rom misi R  piki 
gautoldes winamorbedi signalis R piks da ase agrovebs mraval signals ramdenime wuTis 
ganmavlobaSi. amgvari procedurisas sasargeblo ganmeorebadi signali izrdeba, xolo 
araregularuli dabrkolebebi aqroben, anu Trgunaven erTmaneTs. xmauris CaxSobis xarjze 
SesaZlebeli xdeba ST kompleqsis faqizi struqturis gamoyofa, rac Zalian mniSvnelovania 
swrafi sikvdilis riskis prognozirebisaTvis. 
 neiroqirurgiuli miznebisaTvis gamoyenebul eleqtroencefalografiaSi personaluri 
kompiuterebi Tavis tvinis orive naxevarsferoze moTavsebuli 16-dan 32-mde eleqtrodebis  
potencialebis gamoyenebiT tvinis eleqtruli velis ganawilebis rukis myisieri agebis 
saSualebas iZleva.  
 yoveli rukis ageba moicavs oTx proceduras:  
1) eleqtruli potencialis gazomva yvela im wertilSi, sadac moTavsebulia eleqtrodebi;  
2)  gazomili mniSvnelobebis interpolacia (gagrZeleba) eleqtrodebs Soris ganlagebul 
wertilebze;  
3)  miRebuli rukis gasworeba;  
4) rukebis Seferadeba potencialis garkveuli mniSvnelobis Sesabamis ferebSi.  
 sabolood, miiReba efeqturi feradi gamosaxulebebi. amJamad Zalian gavrcelebulia 
rukebis kvaziferebSi gamosaxva, roca eleqtruli velis mniSvnelobebis mTels diapazonze _ 
minimaluridan maqsimaluramde gadanawilebulia ferTa gama _ iisferidan wiTlamde, rac 
eqims uadvilebs rTuli sivrciTi ganawilebis analizs. sabolood miiReba rukebis 
Tanmimdevruli seria, romelzec Cans, rogor gadaadgildeba Tavis tvinis qerqis zedapirze 
eleqtruli potencialis wyaroebi. 
 adamianis sxeulis magnituri vels qmnis denebi, romlebic generirdeba gulisa da Tavis 
tvinis qerqis  ujredebiT. igi Zalian sustia da dedamiwis magnitur velze 10 mln _ 1 
miliardjer ufro naklebia. mis gasazomad iyeneben zegamtarul kvantur magnitometrs _ 
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skvids. skvidiT Seqmnilma magnitometrebma mniSvnelovnad gaafarToves magnituri velis 
daZabulobis  gazomvis SesaZleblobebi. maTi mgrZnobeloba ramdenime rigiT aWarbebs sxva 
tipis magnitometruli xelsawyoebis mgrZnobelobas.    
 bolo wlebSi skvid magnitometri gaxda ZiriTadi xelsawyo biomagnituri gamokvlevebis 
Casatareblad, anu cocxali organizmebis cxovelmyofelobis procesebSi warmoqmnili 
magnituri velebis gasazomad. aqedan gamomdinare, Zalian perspeqtiulia 
magnitoencefalografia, magnitokardiografia, nervuli impulsebis magnituri velis 
gamokvleva da sxva. 
 skvid-magnitometrebis muSaobis principSi gasarkvevad aucilebelia gavecnoT 
zegamtarobis movlenas. 1911 wels kamerling-onesma SeZlo mieRo Txevadi heliumi. man 
aRmoaCina, rom 4K-ze odnav maRal temperaturaze vercxliswylis eleqtrowinaRoba ecema 
ganuzomlad mcire mniSvnelobamde. temperaturas, romlis drosac xorcieldeba aseT 
zegamtarul mdgomareobaSi gadasvla, ewodeba kritikuli temperatura Tkr.  
 skvidis normaluri muSaobisaTvis aucilebelia misi gaciveba 4K-mde amisaTvis mas da 
mimReb koWebs aTavseben Txevadi heliumis Sesanax specialur TermosSi _ kriostatSi, kerZod 
mis viwro, kudis nawilSi, romelsac maqsimalurad uaxloeben  adamianis sxeuls.  
 ukanasknel wlebSi, ,,maRaltemperaturuli zegamtareblobis~ aRmoCenis Semdeg, iyeneben 
skvidebs, romlebic sakmarisia gacivdes Txevadi azotis temperaturamde (77K). maTi 
mgrZnobeloba sakmarisia gulis magnituri velis gasazomad.  
 
adamianis organizmis da garemo aris magnituri velis induqcia (В) 
                                                                             
obieqti induqcia B, tl 
guli 10-11 
tvini 10-13 
dedamiwis veli 5·10-5 
geomagnituri xmauri 10-8_10-9 
bmr tomografis magniti 1 
 
 rogorc cxrilidan Cans, adamianis organizmSi warmoqmnili magnituri veli 
ramdenime rigiT naklebia dedamiwis magnitur velTan, mis fluqtuaciebTan (geomagnituri 
xmauri), an teqnikuri danadgarebis velebTan  SedarebiT. amitom maTgan Tavis asarideblad, 
zomaven ara magnitur vels, aramed mis gradients, anu mis cvlilebas droSi.  
 adamianis magnitokardiograma da dinamikuri magnituri ruka. adamianis gulis 
magnituri da eleqtruli velis wyaro erTi da igivea _ miokardis agznebis ubnis 
gadanacvlebadi sazRvari. ganasxvaveben am ubnis kvlevis or meTods: 1) magnitokardiogramis 
(mkg) gazomva da 2) dinamikuri magnituri rukis ageba (dmr). pirvel SemTxvevaSi, gazomvas 
awarmoeben gulze, romelime erT wertilSi, ris Sedegadac Rebuloben magnituri velis 
sididis droze damokidebulebas, romelic xSirad, formiT emTxveva tradiciul 
eleqtrokardiogramas. dinamikuri magnituri rukis asagebad aucilebelia, mkg-ebis kompleqsis 
gazomva gulze, sxvadasxva wertilebSi. amisaTvis pacients specialur, aramagnitur sawolze, 
gadaadgileben uZravi gadamcemis axlos. veli izomeba 2020sm2 ubanSi, 66 elementisgan 
Semdgar badeze, anu sul 36 wertilSi. yovel wertilSi iweren gulis ciklis ramdenime 
periods, raTa gaasaSualon Canawerebi da pacients gadaadgileben ise, rom gazomon Semdegi 
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wertili. Semdeg, drois garkveul momentebSi, romelsac aiTvlian R-pikidan, ageben myisier 
dinamikur magnitur rukebs. yoveli dmr Seesabameba gulis ciklis garkveul fazas. 
 magnitokardiografiaSi (mkg) da magnitoencefalografiaSi (meg) iyeneben miRebuli 
Sedegebis warmodgenis or ZiriTad formas. tradiciuli saSualebaa izoxazebis ageba, anu 
mrudebis gavleba, romlebic Seesabameba magnituri velis induqciis erTsa da imave 
mniSvnelobas da gansxvavdebian erTmaneTisagan mudmivi mniSvnelobebiT. magaliTad, 5pt 
(1pt=10-12t): 0pt, 5pt, 10pt da a. S. 
 adamianis sxeulis magnituri velebis gazomvis ZiriTadi samadicino saSualebebia 
magnitokardiografia (mkg) da magnitoencefalografia (meg). mkg-s upiratesoba tradiciul 
eleqtrokardiografiasTan (ekg) SedarebiT, mdgomareobs velis wyaroebis maRali (1sm rigis) 
sizustiT lokalizebis SesaZleblobaSi.     
 infrawiTeli gamosxiveba. adamianis sxeulis zedapirze temperaturis ganawilebisa da 
droSi cvlilebis Sesaxeb SedarebiT amomwurav informacias iZleva dinamikuri infrawiTeli 
siTboviziis meTodi. teqnikuri TvalsazrisiT, igi televiziis zusti analogia, mxolod 
gadamcemi zomavs ara obieqtidan areklil optikur gamosxivebas, romlis danaxvac SeuZlia 
adamianis Tvals televizorSi, aramed mis sakuTar, TvaliT uxilav infrawiTel gamosxivebas. 
siTbovizori Sedgeba skanerisagan, romelic zomavs siTbur gamosxivebas 3-dan 10 
mikrometramde diapazonSi da mowyobilobisagan, monacemebis analizisaTvis da egm-s 
gamosaxulebis damuSavebisaTvis. 3-10 mkm diapazoni arCeulia imitom, rom sxeulis 
temperaturis cvlilebisas, swored aRniSnul diapazonSi SeiniSneba gamosxivebis 
intensivobebis SedarebiT didi gansxvavebebi. umartivesi skanerebi awyobilia Semdegi sqemiT: 
sxeulis sxvadasxva ubnidan momavali siTburi gamosxiveba Tanmimdevrulad, rxevadi sarkeebis 
meSveobiT proecirdebian infrawiTeli gamosxivebis erT mimRebze, romelsac aciveben Txevadi 
azotiT. miiReba TiTqmis iseTive mkafio gamosaxuleba, rogoric aqvs televizors. 
siTbovizorebi 1wm-Si gadascemen 16 kadrs. siTbovizoris mgrZnobeloba erTi kadris 
gazomvisas 0,1 K rigisaa, magram egm-is gamoyenebiT SesaZlebelia misi mkveTri gadideba 
gamosaxulebis dasamuSaveblad.  
 siTbovizia biologiasa da medicinaSi. biologiaSi siTboviziis gamoyenebis Sedegia 
cxovelTa Tavis tvinis qerqis temperaturis sivrciTi ganawilebis aRmoCena da registracia, 
ramac safuZveli daudo fiziologiaSi axali dargis _ Termoencefaloskopiis ganviTarebas. 
gasazomad siTbovizors mimarTaven Tavis qalas zedapirisaken, romelsac winaswar 
mocilebuli aqvs skalpi. 
 Termoencefaloskopiam SesaZlebeli gaxada Tavis tvinis qerqis zedapirze gavrcelebuli 
talRebis danaxva. talRebis erT-erTi tipia gavrcelebadi depresiis talRa, romelic 
aRiZvreba KCl xsnaris ineqciisas da moZraobs 3-5 mm/wm-Si. aRmoCnda, rom gavrcelebadi 
depresiis talRa, romelsac adre aregistrirebdnen Tavis tvinis qerqis mxolod calkeul 
wertilebSi, vrceldeba intensiuri siTburi talRis TanxlebiT. es ukanaskneli Cans, rogorc 
temperaturis lokaluri gadideba (1K-mde), grZeldeba mniSvnelovnad didxans, vidre 
eleqtruli talRa, da gamowveulia siTbos generaciiT tvinis qerqis ujredebSi. 
 samwuxarod, adamianis tvinis siTburi suraTebis miReba SesaZlebelia mxolod Ria tvinze 
neiroqirurgiuli operaciis msvlelobisas, radgan infrawiTeli gamosxivebis Zlieri 
STanTqmis gamo, skalpi da qalas sqeli Zvali gadaulaxav bariers qmnis tvinidan momavali 
signalebisaTvis. 
 sxeulis infrawiTeli siTbovizia informacias iZleva kanis zeda Sreebis _ epidermisis 
rqovana Sris da 100 mkm siRrmeze ganlagebuli Sreebis  temperaturis Sesaxeb. radgan, 
rogorc specialurma gazomvebma aCvena, infrawiTeli diapazonis eleqtromagnituri talRebi 
miilevian sul raRac 100mkm manZilze biologiur qsovilebSi gavlisas. infrawiTeli 
siTbovizia sxeulis sxvadasxva ubnebSi, kanSi sisxlis mimoqcevis Sefasebis saSualebaa. 
 medicinaSi infrawiTel speqtroskopias SedarebiT xSirad iyeneben qveda kidurebis 
sisxliT momaragebis vizualizaciisaTvis. Tu maTi sisxliT momarageba darRveulia, maSin 
distaluri ubnebis temperatura mkveTrad Semcirebulia. Semcirebuli temperaturis mqone 
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ubnebis zomebis registrirebiT SesaZlebelia Sefasdes daavadebis xarisxi da Terapevtuli 
RonisZiebebis efeqturoba. 
 dinamikuri siTbovizia funqcionaluri sinjebis sxvadasxva dozebiT zemoqmedebisas 
sxeulis temperaturis cvlilebaze dakvirvebis saSualebas iZleva. magaliTad, tansacmlis 
gaxdis Semdeg, pacientis sxeuli aRmoCndeba sxva temperaturul reJimSi da mimdinareobs 
xangrZlivi (15-20wT) adaptacia. am periodSi sxeulis temperaturis gazomvis dinamika 
Termoregulaciis sistemis normaluri funqcionirebis kriteriumad SeiZleba CaiTvalos. 
temperaturis neli, monotonuri cvlileba _ Cveulebrivi normaluri reaqciaa. dinamikis 
gaqroba miuTiTebs arasasikeTo mdgomareobaze. amgvarad akontroleben magaliTad reino-
sindromis ganviTarebas. aRniSnuli daavadebisas darRveulia Termoregulacia: oTaxis 
temperaturis Semcireba janmrTeli cdispirebis kanis temperaturis Semcirebas iwvevs, magram 
zemoqmedebas ver axdens reino-sindromiT daavadebulebze.  
 dinamiuri siTboviziis meTodiT SesaZlebeli gaxda zaxarin-gedis zonebSi organizmis 
reaqciis vizualizacia. wina saukuneSi rusma eqimma zaxarinma da avstrielma mecnierma gedma 
aRmoaCines, rom sxeulis zedapiris garkveuli ubnebi signals iZlevian misi Sesatyvisi 
Sinagani organos daavadebis Sesaxeb. magaliTad, gulis ukmarisobisas tkivili aRiniSneba 
marcxena mxares da gadaecema marcxena xels. Tumca am ubnebis sazRvrebis konturireba 
garTulebulia, radgan igi emyareba pacientebis subieqtur reaqciebs. siTboviziis gamoyeneba 
efuZneba im faqts, rom funqcionalur sinjze romelime organos mtkivneuli reaqciis 
SemTxvevaSi, aRiZvreba sisxlZarRvovani reaqcia zaxarin-gedis Sesabamis zonebSi, rac iwvevs 
kanis lokaluri temperaturis cvlilebas. 
 zemaRali sixSiris diapazonis eleqtromagnituri talRebi. siTburi moZraobis xarjze 
gamosxivebuli zemaRali sixSiris diapazonis talRebis intensivoba umniSvneloa. es talRebi 
adamianis sxeulSi miilevian infrawiTel gamosxivebasTan SedarebiT ufro sustad. amitom 
sixSireTa aRniSnul diapazonSi susti eleqtromagnituri velebis gasazomi xelsawyoebiT, e. 
w. zemaRali sixSiris radiometrebiT SeiZleba gaizomos temperatura adamianis sxeulis 
siRrmeSi. 
 adamianis sxeulidan talRebs iReben kontaqturi antenis _ aplikatoris meSveobiT. 
samwuxarod am diapazonSi distanciuri gazomvebi praqtikulad SeuZlebelia, radgan 
sxeulidan gamomavali talRebi Zlierad aireklebian ukumimarTulebiT sxeuli _ haeris 
gamyofi sazRvridan.  
 sxeulis zedapiris radiosiTburi gamosxivebis mixedviT sxeulis siRrmeSi arsebuli 
temperaturis ganzomilebis analizisas mTavari sirTule mdgomareobs imaSi, rom Znelia 
temperaturis wyaros siRrmis lokalizeba. infrawiTeli gamosxivebisaTvis es problema 
moxsnilia: gamosxiveba STainTqmeba 100 mkm siRrmeze, ase rom, misi wyaroa kanis zedapiri. 
zemaRali sixSiris diapazonis radiotalRebi STainTqmebian ramdenime santimetris manZilze. 
 sxeulis siRrmeebis temperaturis gasazomad optimaluria radiometrebi, romelTa talRis 
sigrZe Tavisufal sivrceSi λ=20_40sm. SedarebiT mokletalRian mowyobilobebSi 
SeRwevadobis siRrme Semcirebulia ramdenime milimetramde, anu isini iseve rogorc 
infrawiTeli siTbovizorebi, zomaven kanis temperaturas, xolo ufro grZeltalRian 
radiometrebSi (λ=60sm) Zalian maRalia antenis zomebi da mcirea sivrciTi gadaWris unari. 
miuxedavad imisa, rom zemaRali sixSiris radiometriis meTodiT adamianis sxeulSi zomaven 
saSualo siRrmeebis temperaturas, mainc cnobilia, romel organoebs SeuZliaT temperaturis 
Secvla. magaliTad, kunTuri muSaobisas temperaturis cvlileba dakavSirebulia kunTovan 
qsovilTan, Tavis tvinis siRrmeebis temperaturis cvlileba, romelic aRwevs 1-2 K-s, 
ganisazRvreba Tavis tvinis qerqiT da a.S.          
 adamianis sxeulSi temperaturis cvlilebis meqanizmebi. adamianis sxeulis yoveli ubnis 
siTburi balansi SenarCunebulia sami faqtoris xarjze: 1) siTbos generacia metabolizmis 
xarjze; 2) Termodifuziis procesis meSveobiT siTbos mimocvla sxeulis  mezobel ubnebs 
Soris; 3) konveqciuri siTbos mimocvla sisxlis dinebis meSveobiT, sisxlTan erTad, siTbos 
modinebisa da gadinebis xarjze. konveqciuri siTbos mimocvlis xarjze qsovilebis nawili 
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SeiZleba gaxurdes, nawili ki gacivdes. sxvadasxva organoSi arteriebiT Mmodenili sisxlis 
temperatura ganisazRvreba sxeulis `siTburi birTvis~ (gulmkerdis) temperaturiT da 
Seadgens daaxloebiT 37°C.  
 modunebul kunTebSi modenili sisxli (maTi temperatura~35,5ºC-ia), iwvevs maT gaxurebas. 
tvinis temperatura neironebis aqtiuri muSaobis gamo tolia 38°C da modenili sisxli mas 
piriqiT, acivebs. aqedan gamomdinare, sisxlis dinebis droebiTi Sewyveta iwvevs kunTis 
gacivebas da tvinis temperaturis momatebas.  
 fiziologiuri gamokvlevebis magaliTis saxiT, ganvixiloT kunTis muSaobisas kunTovani 
qsovilis siRrmeSi temperaturis cvlilebis damokidebuleba droze. 
 mosvenebis mdgomareobaSi, adamianis bicepsis siRrmeSi temperatura Seadgens 35,5°C, 
kunTuri muSaobis ganxorcielebis dawyebis Semdeg, temperaturis zrda uceb ar xdeba, aramed 
garkveuli dayovnebis _ latenturi periodis Semdeg, romelic grZeldeba 20-30 wm. 
temperaturis zrda dakavSirebulia kunTSi metabolizmisa da sisxlis dinebis gazrdasTan da 
grZeldeba muSaobis dasrulebis Semdegac. 
 aRsaniSnavia, rom temperaturis mateba ar wydeba muSaobis dasrulebisTanave, aramed igi 
grZeldeba raRac periodis manZilze da mxolod amis Semdeg iwyeba neli Semcirebis procesi. 
Tu adamians xelze winaswar movuWerT rezinas da SevaCerebT sisxlis mimoqcevas, am 
SemTxvevaSic, muSaobisas bicepsis temperatura izrdeba, Tumca ufro nela. am monacemebidan 
gamomdinareobs  mTeli rigi mniSvnelovani daskvnebi adamianis kunTis muSaobis Sesaxeb: 1) 
kunTis kumSvad sistemas _ miofibrilebs aqvT margi qmedebis maRali koeficienti, razec 
miuTiTebs latentur periodSi temperaturis zrdis SeCereba. am dros kunTi iyenebs 
makroergebis: atf-s da kreatinfosfatis mza marags.    2) temperaturis ZiriTadi mateba 
dakavSirebulia ara muSaobis SesrulebasTan, aramed siTboproduqciasTan, romelic 
ganpirobebulia atf-s sinTezis energetikuli uzrunvelyofiT kumSvis procesSic da muSaobis 
dasrulebis Semdegac. orive procesi erTnairad pasuxismgebelia temperaturis zrdazec da 
sisxlis dinebis momatebazec. 
 zemaRali sixSiris radiometriis gamoyeneba medicinaSi. amJamad,  zemaRali sixSiris 
radiometriis praqtikuli  gamoyenebis ZiriTad sferoebs warmoadgens sxvadasxva organoebis: 
mkerdis jirkvalis, tvinis, filtvebis avTvisebiani simsivneebis, metastazebis, aseve Tavis 
tvinis qerqis funqcionaluri mdgomareobis diagnostika. amasTan, iyeneben funqcionalur 
sinjebs, anu zemoqmedebas, romelic organizmSi iwvevs ukve cnobil gamoZaxils. magaliTad, 
gamoiyeneba glukozis sinji. am dros pacients aZleven ramdenime gram glukozis xsnars, ris 
Semdegac iwyeben Sinagani temperaturis gazomvas antenebiT, romlebic ganlagebulia sxeulis 
zedapirze, ramdenime wertilSi _ gamosakvlev organosTan axlos. avTvisebiani simsivnis, an 
metastazis arsebobis SemTxvevaSi, glukozis sinjis miRebis Semdeg aRniSnuli ubnis siRrmeSi 
temperatura izrdeba. 
 temperaturis matebis SesaZlo biofizikuri meqanizmi dakavSirebulia im faqtTan, rom 
glukoza aqtiurad aiTviseba ujredebis mier. janmrTel ujredebTan SedarebiT simsivnur 
ujredebSi glukozis atf-Si gardaqmnis efeqturoba naklebia: simsivnur ujredebSi glukozis 
erTi molekulidan sinTezirdeba atf-s ori molekula, xolo janmrTelSi _ 38. amitom 
simsivnurma ujredebma unda gadaamuSaon glukozis didi raodenoba. radgan am procesis margi 
qmedebis koeficienti ara umetes 50%-is tolia, simsivnuri ujredebi Zlier xurdebian. 
aRniSnuli procesi fiziologiuri meqanizmebiT ainducirebs axlomdebare normaluri 
qsovilebis temperaturis matebasac. temperaturis jamuri mateba registrirdeba zemaRali 
sixSiris radiometriT, rac diagnozis dasmis saSualebas iZleva.     
 adamianis sxeulis optikuri gamosxiveba. adamianis sxeulis optikuri gamosxiveba 
saimedod registrirdeba Tanamedrove teqnikiT. maT aqvT sinaTlis erTeuli kvantebis 
registrirebis da denis xanmokle impulsebis gamocemis unari, romlebic Semdeg aiTvleba 
specialuri eleqtronuli mricxvelebis saSualebiT. sxvadasxva laboratoriebSi 
Catarebulma gazomvebma aCvena, rom adamianis kanis 1sm2 _ 1wT-Si yvela mimarTulebiT 
spontanurad gamoasxivebs 6~60 kvants, ZiriTadad speqtris molurjo-momwvano ubanSi. kanis 
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sxvadasxva ubnis naTeba gansxvavdeba erTmaneTisagan. SedarebiT Zlieri gamosxiveba 
moemarTeba TiTebis falangebidan, gacilebiT susti _ muclisa da mkerdis ubnebidan. es 
naTeba ar aris dakavSirebuli kanis dabinZurebasTan, aramed damokidebulia pacientis 
funqcionalur mdgomareobaze _ mcirdeba mosvenebis mdgomareobaSi da izrdeba misi 
aqtivobis zrdasTan erTad. 
 kanis optikur gamosxivebas ara aqvs siTburi xasiaTi. optikur diapazonSi siTburi 
gamosxivebis intensiuroba umniSvneloa _ sxeulis zedapiris 1sm2-dan ramdenime wamis 
manZilze gamosxivdeba mxolod erTi kvanti. 
 spontanuri naTebis SedarebiT albaTuri meqanizmia _ qemiluminescencia, romelic 
gamowveulia lipidebis zeJanguri JangviT, rasac Tan sdevs agznebul eleqtronul 
mdgomareobaSi myofi molekulebis, anu radikalebis warmoqmna. aseTi molekulebis 
urTierTqmedebisas SemTxvevaTa garkveuli (mcire) procentiT xdeba sinaTlis gamosxiveba. 
inducirebuli naTebisas SesaZlebelia sxva meqanizmebic, magaliTad, gazomes sisxlis 
ujredebis _ neitrofilebis gamosxiveba, romelic dakavSirebuli iyo Jangbadis aqtiuri 
formebis generaciasTan. 
 adamianis akustikuri velebi. adamianis sxeulis zedapiri awarmoebs ganuwyvetliv rxevebs. 
es rxevebi atareben informacias organizmis SigniT mimdinare procesebis Sesaxeb, rogoricaa: 
sunTqviTi moZraobebi, guliscema, Sinagani organoebis temperatura. 
 ramdenime kiloherci sixSiris dabalSixSiruli meqanikuri rxevebi informacias iZlevian 
filtvebis, gulis, nervuli sistemis muSaobis Sesaxeb. adamianis sxeulis zedapiris 
moZraobis daregistrireba SesaZlebelia distanciuri an kontaqturi gadamcemiT. magaliTad, 
fonokardiografiaSi gulis mier gamocemuli akustikuri xmauris gasazomad iyeneben sxeulis 
zedapirze damagrebul mikrofonebs. gamomaval eleqtrul signalebs gadamcemiT aZliereben, 
gadascemen egm-is maregistrirebel mowyobilobas da  iReben informacias sxeulis ama Tu im 
ubnis moZraobis Sesaxeb. 
 koxlearuli akustikuri emisia. cxovelis an adamianis yuridan gamosxivdeba bgerebi. am 
movlenas ewodeba koxlearuli akustikuri emisia, radganac misi wyaro lokalizebulia yuris 
organoSi _ lokokinaSi (cochlea). am bgerebis registracia SesaZlebelia yuris arxSi 
moTavsebuli mikrofoniT. aRmoCenilia koxlearuli akustikuri emisiis ramdenime saxeoba, 
romelTa Soris gamoiyofa e. w. spontanuri emisia da akustikuri eqo. 
 spontanuri emisia adamianis yuridan bgeris TviTneburi, uwyveti gamosxivebaa. bgeriTi 
wnevis done 20 db-s aRwevs, anu 10-jer metia zRurblovan mniSvnelobaze (2·10-5 pa), romlis 
aRqmac SeuZlia adamianis yurs 1khc sixSireze. emisiis sixSireebi sxvadasxva pirebSi 
gansxvavebulia da Zevs 0,5_5 khc diapazonSi. gamosxiveba xasiaTdeba maRali 
monoqromatulobiT. emisia SeiniSneba saSualod mamakacebis 25% da qalebis 50%. spontanur 
emisias araviTari kavSiri ara aqvs `yurebSi xmaurTan~, romelic nervuli warmoSobis 
subieqturi SegrZnebaa. 
 koxlearuli akustikuri emisia dakavSirebulia lokokinas kortis organoSi ganlagebuli 
e. w. garegani bususovani ujredebis moqmedebasTan. Semosuli bgeriTi talRis sapasuxod 
isini icvlian TavianT zomebs da iwveven Siga yurSi meqanikur rxevebs, romlebsac 
ukumimarTulebiT gavrcelebis da Sua yuris gavliT gareT gamosvlis unari aqvT. ujredebis 
geometriis swrafi cvlis biofizikuri meqanizmi jerjerobiT ucnobia, misi moqmedebis 
siCqare asjer metia kunTebis moqmedebis siCqaresTan SedarebiT. 
 koxlearuli akustikuri emisiis saxeebs Soris medicinaSi yvelaze didi gamoyeneba hpova 
akustikuri eqos, anu mokle bgeriTi signalis gadacemidan raRac drois Semdeg yuridan 
bgerebis gamosxivebis movlenam. aRniSnuli meTodi gamoiyeneba axalSobilis smenis 
diagnostikisaTvis dabadebis pirvel dReebSi, roca SeuZlebelia audiometriis Cveulebrivi 
meTodebis gamoyeneba. akustikuri eqos arqona ara marto siyruis SemaSfoTebeli simptomia, 
aramed xSirad centraluri nervuli sistemis sxva ubnebis dazianebazec miuTiTebs. 
sicocxlis pirvelive dReebidan drouli diagnostika _ aqtiuri zomebis miRebisa da 
arasasurveli Sedegebis Tavidan acilebis saSualebas iZleva. 
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 ultrabgeriTi diapazonis akustikuri gamosxiveba. adamianis sxeuli sxvadasxva sixSiris 
siTburi akustikuri gamosxivebis wyaros warmoadgens. Cveulebriv, akustikuri talRebi 
moemarTebian sxeulis siRrmeebidan, aireklebian sxeulis zedapirze da ukan brundebian, 
Tumca sxeulTan kontaqtSi myof piezogadamcems SeuZlia maTi daregistrireba. adamianis 
sxeulSi gavrcelebuli akustikuri talRebis Tavisebureba imaSi mdgomareobs, rom rac ufro 
maRalia sixSire, miT ufro Zlier miilevian isini. amitom adamianis sxeulis siRrmidan 1-10sm-
is manZilze gavrceleba SeuZliaT mxolod megaherculi diapazonis siTbur ultrabgeriT 
talRebs. am talRebis intensivoba sxeulis absoluturi temperaturis proporciulia. 
siTburi akustikuri gamosxivebis intensivobis gasazomad iyeneben xelsawyos _ 
akustoTermometrs. am xelsawyos meSveobiT SesaZlebelia magaliTad, wyalSi CayvinTuli 
adamianis sxeulis temperaturis gazomva. akustoTermografiis gamoyenebis mniSvnelovani 
sferoa siRrmuli temperaturebis gazomva onkologiaSi _ sxvadasxva meTodebis 
(ultramaRali da zemaRali sixSireebi, ultrabgera, lazeruli gamosxiveba) gamoyenebiT 
sxeulis siRrmeSi arsebuli simsivneebis gaxurebis procedurebisas. akustoTermografia 
potenciurad erTaderTi arainvaziuri meTodia, romelsac SeuZlia umokles droSi 
uzrunvelyos maRali xarisxis sivrcobrivi gamokvleva.  
 adamianis fizikuri velebi da eqstrasensebi. ukanasknel wlebSi, adamianis sakuTari 
velebis Sesaxeb interesis zrda ganpirobebulia ,,eqstrasensebis~ fenomeniT. es adamianebi 
xasiaTdebian zemgrZnobelobiT adamianis organizmSi mimdinare procesebis mimarT da 
avadmyofTan Sexebis gareSe, faruli daavadebebis diagnostikisa da maTi mkurnalobis unars 
avlenen..  
movlenaTa jaWvi, romelTa Sedegad eqstrasensi iRebs informacias pacientis 
daavadebuli organos Sesaxeb `diagnozis dasmisas~, SeiZleba CamovayaliboT Semdegnairad: 
1. daavadebuli organo gansxvavdeba janmrTelisagan rogorc fizikuri maxasiaTebliT, 
magaliTad, temperaturiT, aseve fiziologiuri parametrebiT anu nervuli sistemidan masSi 
Semosuli signalebiT; 
2. organos sxvadasxvagvari mdgomareobis Sesaxeb sxeulis zedapirs informacia SeiZleba 
miewodos siRrmidan uSualod _ energiis gadatanis fizikuri kanonebis Sesabamisad, an 
`fiziologiuri~ proeqtirebis gziT. pirvel SemTxvevaSi, es ar SeiZleba xdebodes 
Cveulebrivi siTbogadacemis meqanizmiT, romelic mimdinareobs Zalian nela; savaraudod 
informacia gadaecema siTburi, zemaRalsixSiruli eleqtromagnituri an megaherculi 
akustikuri gamosxivebis gziT. am gamosxivebebs sxeulis ramodenime santimetriani siRrmidan 
zedapirze gamoaqvT siTbos wyaroebi. `fiziologiuri~ proeqtireba SesaZlebelia 
ganxorcieldes nervuli meqanizmebis xarjze;  
3. avadmyofi organos Sesaxeb informaciis gadacema distanciurad SesaZlebelia mxolod 
eleqtromagnituri velebis meSveobiT, radgan akustikuri gamosxivebis gadacemisaTvis saWiroa 
pacientis sxeulTan uSualo kontaqti. eleqtromagnituri gamosxivebis ama Tu im diapazonis 
gamoyenebis SesaZlebloba ganisazRvreba Sesabamisi gamosxivebis intensivobiT da mis mimarT 
eqstrasensis xelis mgrZnobelobiT. amJamad arsebuli monacemebis safuZvelze, SeiZleba 
gamovricxoT dabalsixSiruli eleqtruli da magnituri velebi, aseve zemaRalsixSiruli 
diapazonis talRebi, radgan aRniSnul sust talRebs adamiani ver aRiqvams. optikuri 
diapazonis gamosxivebac ver gamodgeba amgvar agentad, radganac kanis sakuTari naTebis 
intensivoba milionjer naklebia mzis an oTaxis xelovnuri ganaTebis intensivobaze. 
savaraudod, `diagnostikis~ reJimSi informaciis yvelaze albaTuri gadamtania sxeulis 
eleqtromagnituri gamosxiveba sixSireTa infrawiTel, an masTan axlo diapazonSi.  
`mkurnalobis~ reJimSi mTavari problemaa, eqstrasensidan pacientamde informaciis 
gadatanis meqanizmis garkveva. mecnieruli gamokvlevebis Sedegad eqstrasensebs (erTi 
gamonaklisis garda) da Cveulebriv adamianebs aRmoaCndaT erTnairi fizikuri velebi: ar 
dafiqsirda arc mZlavri optikuri, arc infrawiTeli, arc decimetruli diapazonis zemaRali 
sixSiris gamosxiveba. Tumca infrawiTel gamosxivebaze dafuZnebul vizualizaciis aparatze, 
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zogierT SemTxvevaSi dafiqsirda cdis pirTa zedapiruli temperaturis cvlileba 
eqstrasensis distanciuri, arakontaqturi zemoqmedebisas. 
arakontaqturi zemoqmedebis, anu e.w. arakontaqturi masaJis meqanizmi jerjerobiT 
ucnobia. savaraudod, siTburi infrawiTeli gamosxiveba zemoqmedebis procesSi arsebiT rols 
SeiZleba asrulebdes Semdegnairad: infrawiTel diapazonSi sakmaod maRalia gamosxivebis 
simZlavre. cdis piris kanis siTburi wonasworoba ganisazRvreba kanis mier gamosxivebuli da 
oTaxis kedlebidan mis mier STanTqmul simZlavreTa sxvaobiT. radganac adamianis kanisa da 
oTaxis kedlebis temperatura ramdenime gradusiT gansxvavdeba, amitom adamianis sxeulidan 
mimdinareobs simZlavris uwyveti gacema. Tu cdis piris kanis romelime ubnis zedapirTan 
aRmoCndeba eqstrasensis xeli, romlis temperatura metia oTaxis temperaturaze, aRniSnuli 
ubani gascems nakleb siTbos, ris Sedegadac misi temperatura matulobs, razec SeiZleba 
reagirebdes kanis Termoreceptorebi. Tumca aqve unda aRiniSnos, rom temperaturis amgvari 
mateba umniSvneloa da К-s erTi meaTedi nawilis tolia, xolo kanis Termoreceptorebi 
dabali mgrZnobelobiT xasiaTdebian. SesaZlebelia, kanis proeqciis im zonebSi, romelic 
`avadmyofi~ organos Sesatyvisia, Termoreceptorebis mgrZnobeloba mniSvnelovnad maRalia. am 
SemTxvevaSi gasagebi iqneboda ratom aris eqstrasensis xelis miaxloebisas cdis piris kanis 
mgrZnobeloba sakmarisi da ratom aris aRiSnuli zemoqmedeba specifikuri. am meqanizmebis 
axsna saWiroebs momavalSi specialur fizikur da fiziologiur gamokvlevebs. 
SedarebiT adrindeli mosazrebis Tanaxmad, e.w. `eqstrasensoruli~ aRqma 
dakavSirebulia ukiduresad maRali sixSiris (milimetruli talRebi) eleqtromagnitur 
gamosxivebasTan, romlis talRis sigrZe Tavisufal sivrceSi 2-8 mm-ia, amave dros aseTi 
gamosxivebis intensivoba mniSvnelovnad maRalia siTburi gamosxivebis intensivobaze. jer-
jerobiT ar arsebobs eqsperimentuli monacemebi, gansxvavdebian Tu ara erTmaneTisagan 
eqstrasensebi da Cveulebrivi adamianebi msgavsi tipis gamosxivebis unaris mixedviT. 
adamianis fizikuri velebis da misi receptoruli sistemebis mgrZnobelobis Sesaxeb 
amJamad arsebuli monacemebi _ eqstrasensoruli zemoqmedebis problemis Tanmimdevruli 
fizikuri aRweris saSualebas ar iZleva. SesaZlebelia, aseTi zemoqmedeba fsiqoTerapiis 
romelime saxesxvaobas miekuTvnebodes. am hipoTezis Sesamowmeblad aucilebelia Catardes 
cdebi, sadac moaxdenen pacientis sensorul izolacias eqstrasensisagan. (dadebiTi efeqtis 
uqonloba am hipoTezis samarTlianobas daadasturebs).  
   adamianis fizikuri velebi samedicino da biologiuri fizikis erT-erTi ganyofilebaa, 
romlis srulyofilad daxasiaTebisaTvix aucilebelia adamianis sxvadasxva organoebis 
mdgomareobis gamokvleva uSualod am organoebis, an sxeulis im ubnebis eleqtromagnituri 
an akustikuri gamosxivebis pasiuri registraciis saSualebiT, romlebic dakavSirebulia 
aRniSnul organoebTan nervuli an humoraluri kavSirebiT.  
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physical fields of human faces: Electromagnetic fields, acoustic fields, low -frequency electric and magnetic fields, 
mechanisms of the human body temperature change, the optical emission of the human body, human acoustic fields, he 
paper discusses the phenomenon of ekstrasensorikis. 
 
akaki wereTlis saxelmwifo universiteti  
Akaki Tsereteli State University 
 
 
 
 
